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\— onvoys get through these days. Get 
through for the most part without loss or 
damage to a single ship. The effect of that 
achievement on our Axis enemies can 
scarcely be over estimated. 

No small part of the credit for this re- 
sult is due our new escort carriers — the 
Baby Flat Tops —shown above. These 
vital combat ships, known as the Casa- 
blanca Class, are built at the Vancouver 
Yard of the Kaiser Shipbuilding Co. 

To do the job which has been assigned 
to them, these ships must be fast, maneu- 
verable and dependable. These attributes 
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originate in the engine room—start with 
the boilers that supply the steam, and 
deep in the hulls of many of these ‘‘sub 
busters’’ are C-E Boilers. Boilers built to 
do their job reliably and efficiently by men 
who have the skill, the facilities and the 
determination to accomplish that result. 
The same skill and facilities which are 
now producing this reliable steam gener- 
ating equipment for purposes of war will 
be ready to serve you afterwards by pro- 
viding an installation that is ideally suited 
to your particular steam generation needs, 
whether at sea or on land. A-780 
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11 Boilers 
11 Flowmatics 





HIN] 9) A) the Wyman-Gordon Company, Ingalls- 
@ Shepard Division, Harvey, Il., installed 
their first Flowmatic Regulator. Confronted with the problem 
of maintaining close boiler water level control in spite of 
severe load fluctuations produced by forging operations, 
they found Flowmatic to be the correct solution. As Mr. Max 
R. Boye, Chief Engineer of the Power Plant, has remarked on 
the return card of our routine check-up, the score is now 
11 Boilers, 11 Copes Flowmatic Regulators. 
Proved performance of this kind accounts for the remark- 
able record of more than 825 Copes Flowmatic installations 
since its introduction only 5 years ago. 


The Copes Flowmatic Regulator offers a simple 
reliable means of maintaining exacting feed water 
control geared to the requirements of modern boiler 
design. It is especially valuable on installations 
subject to severe load fluctuations. For details, 
write for Bulletin 429-A. 





NORTHERN EQUIPMENT COMPANY © 646 Grove Drive, Erie, Pa. 
Feed Water Regulators » Pump Governors « Differential Valves + Liquid Level Controls » Reducing Valves and Desuperheaters 
BRANCH PLANTS IN CANADA, ENGLAND e REPRESENTATIVES EVERYWHERE 
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Semi-Outdoor Plants 


Indications point to continuance of high construction 
costs during the post-war period; perhaps not at the 
present level but assuredly above that of pre-war days, 
as there is little likelihood of wage scales reverting to 
former levels. This leads to some speculation as to 
how it may influence power plant design of the future, 
particularly building structures. Will it presage more 
semi-outdoor plants? 

Plants of this type have long ceased to be a novelty. 
Many have been in service for the last ten or twelve 
years in varied climates and in both the central station 
and industrial power fields. The number is much 
larger than one would assume without an actual count 
and they appear to have been satisfactory in all respects. 
In general, such construction has been confined to me- 
dium-size installations. In most cases the turbine- 
generators have been housed and the boiler plant ex- 
posed, and in a few the reverse procedure has been 
adopted, with protection to the operating galleries. 

Compared with the conventional fully housed plant, 
very substantial savings in building materials and labor 
are reported, and there is likely to be a reduction in 
maintenance. Operating economy is not affected. 

It is not probable that such simplified construction 
will find application to large installations in metropolitan 
areas where the differential between the two types forms 
a proportionately smaller part of the total installation 
cost and where traditional conservatism is likely to 
favor the conventional design. However, within the 
already proved range, post-war economic conditions 
would appear to favor wider adoption of such plants. 


Extra Home-Front Tasks 


Everybody has heard of the ‘Dollar a Year Men” at 
Washington—leaders in industry who are contributing 
their time and experience to furthering various phases 
of the war effort. But their number is infinitesimal 
compared with the many thousands of. business men 
and engineers throughout the country who are freely 
giving their time to innumerable war activities. Upon 
them depends most of the organization work for bond 
drives, Red Cross and similar campaigns, but in addition 
to these widespread projects in which the general public 
participates, there are innumerable other campaigns 
calling for their specialized knowledge, such as re-em- 
ployment studies, post-war planning, national publicity 
to conserve paper and other strategic materials, produc- 
tion clinics and the recently inaugurated Fuel Conser- 
vation Program. The last mentioned alone will require 
the active participation of several thousand engineers 
and valuable assistance has already been rendered by 
several trade associations in the preparation of forms and 
helpful information. 
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Full credit is due these individuals who have taken on 
such home-front duties, often in addition to their regular 
work because of manpower shortage or when it cannot 
be delegated to others. But aside from this, the com- 
panies that employ them are to be highly commended 
not only for their financial support but for their unstinted 
cooperation in making available the services of execu- 
tives and other key men. This has been especially true 
of the larger corporations. 

If it were possible to evaluate in dollars the time 
thus gratuitously contributed, the total would represent 
a staggering sum. Unfortunately, little of this is known 
to the general public. It it were, the business world 
would be better fortified against the attacks of malcon- 
tents and politicians. 


Power Trains 


Very little has appeared in print concerning the de- 
struction of power plants in battle areas as well as by 
bombing far within enemy territory. That such de- 
struction must be considerable is conceivable from the 
fact that power plants are one of the primary objects of 
attack as a means of crippling enemy production and 
hampering military efforts. Moreover, they have usu- 
ally been objects of systematic demolition by retreating 
forces in order to impede the re-establishment of civilian 
life in captured cities and towns. In some cases, the 
destruction is reported to have been so extensive as to 
preclude restoration of service; in others it has been such 
as to require weeks for repairs. Months would be re- 
quired to erect new power equipment. Meanwhile, lack 
of electricity supply to serve the most essential civilian 
and military needs constitutes a serious handicap. 

It was in anticipation of such situations that the Allied 
Governments some time ago wisely undertook the plan- 
ning of a large number of mobile steam power plants, 
mounted on railway cars, that could be readily shifted to 
localities where most needed. Of these a considerable 
number are now nearing completion in the United States, 
and have received more or less publicity in the daily press 
under the designation ‘Power Trains.’”’ These are built 
in sizes of 5000, 3000 and 1000 kilowatts in order to pro- 
vide flexibility in meeting individual local requirements. 

Because of the wide range in localities where they are 
likely to be employed, many unique problems in design 
were involved. These include the meeting of limitations 
imposed by railway clearances in various countries, axle 
loading, the possibility of having to burn very low grade 
coals, ability to operate in either torrid or frigid zones 
and scarcity of water supply. 

These Power Trains have already been discussed in- 
formally at several engineering society meetings, one of 
which is briefly reported in this tissue. It is expected 
that CoMBUSTION will be privileged to give further details 
in a forthcoming issue. 
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Inertia Effect of 


Variable-Speed Control of 
Induced-Draft Fan Wheels 


By Murray S. Kice, Ch. Engr. 


American Blower Corporation, Detroit 


ployed to calculate deceleration of the 

rotating parts of an induced-draft fan 
as soon as the driving power has been shut off, 
with the fan, however, continuing to operate in 
its regular system. The flywheel effect of the rotating 
parts is braked by the air delivery and wheel 
torque, plus journal friction. The braking effect of the 
journal friction is relatively insignificant until the wheel 
speed becomes very low. The tabulation shows the 
relation between the fan brake horsepower, and the 
journal friction horsepower. Wheel windage is included 
in the fan brake horsepower. Journal friction tends to 
produce a constant torque, whereas the fan horsepower 
torque and windage vary as the square of the fan revolu- 
tions per minute. 

The tabulated WR? of the three typical induced-draft 
fans as made by the writer’s company, includes the 
wheel, and its shaft. The WR? of a suitable hydraulic 
coupling runner is included merely to represent an 
average value for the rotating part of a variable-speed 
drive. The ratio of this to the WR? of the whole is very 
low, hence any nominal difference in the inertia effect of 
various variable-speed-drive rotors, should not affect the 
final results significantly. The data plotted here for 
deceleration do not account for any energizing from the 
drive during deceleration, as this is a study only of the 
effect of flywheel energy against the running output 
torque of the rotating parts of these induced-draft fans. 

Acceleration-time curves are not plotted because here 
time is a function of the driver torque acceleration versus 
rotational WR?, plus the square increase in torque, due 
to fan air delivery. The result is a matter of initial 
torque provision. Since this concerns the case of an 
induced-draft fan, the gas density and the system charac- 
teristic have to be assumed to remain unchanged during 
the period of deceleration. A change in gas temperature, 
for example, will change slightly the fan-wheel torque. 
On deceleration, the gas temperature is likely to de- 
crease which increases the density of the gas, which, in 
turn, would slightly increase deceleration. The inertia 
effect of decreasing gas flow, likewise is ignored. 

The approach to this method of calculation is to con- 
sider the mass of the rotor at rest, and to calculate its 
acceleration to full speed when a constant torque is 
applied. This is equal to the driving torque of the fan at 
full speed. Hence, with the above assumptions, if this 


G ‘otra algebraic equations can be em- 
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This study is to illustrate that the use of 
straight variable-speed mechanical-draft 
fan drive is no deterrent to practical rapid 
boiler load swings. Variable-speed drive 
affords considerable power and main- 
tenance savings, compared to constant- 
speed drive, and the latter requires, also, 
time to operate its capacity control de- 
vices. 


constant torque, which is equal in value to the fan full- 
speed torque, is applied to brake the mass of the rotor, 
it is assumed the same time would elapse. In other 
words, acceleration time would equal deceleration time. 
The tabulation shows the time in seconds, required for 
the mass of three different induced-draft fan rotors, all 
selected and designed for the common duty shown. 

The actual fan, however, would not behave in this man- 
ner because, as it decelerates, the air-brake torque falls off 
as the square of the revolutions per minute. There is an 
increasing gain of flywheel effect to continue rotation, 
against the air brake effect to slow down the fan wheel. 
With the above assumptions, theoretically the fan never 
would come to complete rest (with no journal friction) as 
there always would remain slightly more flywheel effect 
than air brake torque, at infinitesimal rpm. The 
calculation of such a function is a task employing calcu- 
lus. This, however, can be approximated by setting up 
the equation, then calculating decrements, of say 10 rpm, 
from full speed down to a practical low speed limit. The 
derivation of the formulas is as follows: 

Derived from F = MA, we have, for a rotating body; 


T=IA (1) 


where 
T = torque, in foot-pounds 
I = moment of inertia 
A = angular acceleration 


I == (2) 
where 


W = weight, in pounds 
R = radius of gyration, in feet 





32.2 = acceleration due to gravity, ft/sec/sec 
w 2PiN 
"7 (3) 
where 
Pi = 3.1410 
w radians per second 


t 
N 


time, in seconds 
revolutions per minute 
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Substituting in (1), equations (2) and (3), we have 

i WR? 2PiN _ WR?*N 

I = 39.9 * “Gor = 307.68 (4) 
Transposing equation (4), provides the equation for 
seconds time for deceleration, namely, 


WR?2N 
~ 807.6T (5) 





This equation calculates the time for constant torque 
and produces the seconds time shown in the tabulation. 
Since the fan-braking torque varies as the square of the 
fan rpm, and since it is desired to calculate 10 rpm 
decrements, equation (5) becomes 
WR*dN 
~ 807.67 (Ni/No)* 6) 
where 
dN = 10 rpm 


Ni = average rpm of decrement 
No = full fan speed, rpm 


Thus for each wheel the tabulation provides values for 
all factors in equation (6) except Ni and t. Therefore, these 





Radial-blade rotor 


values become constants that can be substituted in equa- 
tion (6) to form three equations, one for each of the three 
induced-draft fan wheels. 
725/s-in. wheel diameter, 

0.0952 


forward curve t= (Ni/710)2 (7) 


87-in. wheel diameter, 
0.2132 


radial tip i= (Ni/890)2 (8) 
142-in. wheel diameter, 

7 0.667 
radial blade t= —7508)8 (9) 


where 

t = seconds for 10 rpm deceleration of these three specific for- 
ward-curve, radial-tip and radial-blade fan wheels, 
respectively, together with their shaft and proper size 
hydraulic coupling runner mounted on the fan shaft 

Ni = average rpm in the decrement, which is taken other than 
the arithmetic average, to compensate closer for the 
slope of the curve 
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Radial-tip rotor 


Each decremental time is added accumulatively to 
obtain the time intervals for 50 rpm. These values to- 
gether with the corrected percent rpm are used to plot 
the curves to show the relation of the deceleration of these 
three types of wheels. They should agree with field 
observations except for minor errors caused by stack 
draft and internal hydraulic coupling windage to main- 
tain rotation, versus journal friction to reduce rotation. 
These balance out in the case of the hydraulic-coupling 
drive to produce a minimum empty coupling fan speed of 
from 10 to 20 per cent of top fan speed, depending upon 
the amount of stack draft and the friction of the bearings. 

A study of the family of curves illustrates another 
advantage of the forward-curve fan for induced-draft 
service, when variable-speed operation is employed. It 
possesses powerful ‘‘air brake’’ for deceleration in the 
upper half power range of the boiler. This has been 
known from experience for a number of years, but proba- 





Forward-curve type 





bly this is the first time such a direct comparison has been 
calculated and plotted. It represents the duty and size 
of one of two Sirocco induced-draft fans that have oper- 
ated at top load continuously during the past year and 


COMPARISON OF THREE INDUCED-DRAFT FANS 


1/2 outlet velocity pressure recovered 





Type Forward Curve Radial Tip Radial Blade 
Wheel diam., in. 725/s (DW) 87 142 
Rpm 710 890 505 
se 1,218 1,300 1,260 
WR:?, Ib (ft)? 

Wheel 24,570 48,500 265,000 

Hydraulic coupling runner 1,450 930 2,950 

Shaft 330 900 955 

Total WR:?, 26,350 50,330 268,905 
Full-speed torque, ft-lb 9,000 7,670 13,100 
Journal friction Hp at full 

speed 1.5 3.1 2.9 
WR? time to accelerate from ‘ 

rest to full speed, based on 

torque of full speed horse- 

power, sec 6.8 19.0 33.6 


a half. The low WR? of this fan arises mainly from its 
lesser diameter, from which radius is squared; also this 
low WR? favors rapid acceleration from low speed. It is 
hastened by over-increasing the torque of the variable- 


speed transmission, meaning that the top speed full 
torque of the driving motor could become available to 
accelerate the fan wheel if it ever becomes necessary to 
make such a provision in the initial design of the equip- 
ment. This is available, of course, for any type of wheel, 
but the wheel’s acceleration effect is greater for the low 
WR? rotating parts. 

On the decelerating phase, the forward-curve fan re- 
quires only 28 sec to come down from top speed to 20 per 
cent, which is approximately 20 per cent boiler capacity. 
The radial tip fan requires 75 sec; or in 28 sec, it would 
reduce to 40 per cent speed. The radial blade fan re- 
quires 137 sec to reduce to 20 per cent speed; or in 28 sec, 
it would reduce to only 55 per cent speed. 

There is a question as to what is the lowest boiler rating 
below which there is no value to rapid deceleration. This 
depends upon circumstances, but a good average proba- 
bly lies between 20 per cent and 30 per cent boiler load. 

Another question arises at top boiler load. If an auto- 
matic control system is adjusted to the very rapid boiler 
rating change cycle here illustrated, the question may be 
whether the boiler and its auxiliaries can take these quick 
changes without hunting. 
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Power Trains to Serve Military Needs 
in Devastated Regions Abroad 


These brief notes on the 5000-kw and 
1000-kw power trains were released through 
a recent meeting of the Metropolitan Sec- 
tion A.S.M.E. Further details and illustra- 
tions of the larger units will appear in the 
July issue. 


wheels, or so-called “‘power trains,” in capaci- 

ties of 1000, 3000 and 5000 kw, are now under 
construction in the United States for use of the armed 
forces of the United Nations or for restoring electric 
service in devastated reconquered areas. They will 
serve to make power available quickly anywhere that 
railroad tracks exist or can be laid. It is anticipated 
that they will find use in western Russia, North Africa, 
Italy and possibly China or any other localities as mili- 
tary operations advance; perhaps in central or western 
Europe. The large number under construction was 
dictated by these varied needs. 

In such areas where electric power plants have been de- 
stroyed or put out of commission, power will be required 
by the occupying military authorities for hospitals, ma- 
chine shops, repair shops, water supply and sewage 
systems and as replacement plants for certain other 
services. Mobile power plant capacity of ten per cent 
or less of that previously existing in a given area before 
devastation has been estimated as sufficient to meet 
such emergency demands. 

Many special problems were involved in designing 
these power trains, such as ability to burn any kind of 
coal that may be available, particularly the poorer 
grades found in certain parts of Europe; complete in- 
dependence of condensing water supply; ability to oper- 
ate in sub-zero or torrid temperatures; and, in the case 
of the larger units, limitations of weight imposed by per- 
missible axle loadings which abroad are less than in this 
country; and, finally, width and height of track clear- 
ances, here and abroad. 

These power trains were the subject of a meeting of 
the Metropolitan Section, A.S.M.E. (New York) on 
May 17 at which the three speakers, as representatives 
of the principal companies supplying the power equip- 
ment for the 5000-kw and the 1000-kw units, discussed 
their respective phases of the work. They were C. M. 
Laffoon of Westinghouse Electric & Mfg. Company, who 
described the project in general and dealt with the 
electric generating features; Otto de Lorenzi of Combus- 
tion Engineering Company, who discussed the steam- 
generating units and firing equipment for the 5000-kw 
trains; and F. G. Ely of Babcock & Wilcox Company 
who dealt with the boilers for the 1000-kw trains. 

Mr. Laffoon stated that his company is now building 
forty-five of the 1000-kw and ten of the 5000-kw trains. 
These are assembled in specially designed railway cars, 
with suitable trucks for transportation over railroads 


Aves number of portable power plants on 
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to points of shipment and for location on railway sidings, 
where needed, at which points they will be provided with 
supplementary foundation supports. The 5000-kw train 
consists of eight cars, namely, two for the steam-generat- 
ing units, one for water, two for the air-cooled con- 
densers and fans, one for the turbine-generator with its 
electrical equipment, one for auxiliaries and one for the 
crew. The 1000-kw train consists of three cars. 

Under present war emergency conditions, Mr. Laffoon 
explained, the primary objective in designing and build- 
ing electric-generating plants of this type, is to obtain 
the maximum output per unit of materials to meet actual 
operating conditions. The specification requirement 
that the generating plant be capable of being trans- 
ported over railroads in a completely assembled condi- 
tion necessitated that the cars be arranged in tandem 
and that the design be restricted, as previously men- 
tioned, by height and width limitations, weight per axle, 
space in the cars and limited water supply for makeup 
and cooling. Hence, air-cooled surface condensers 
are employed to keep makeup to a minimum on the 
5000-kw units and a conventional surface-type condenser 
is used in conjunction with a cooling tower on the 
1000-kw units. 

Stacks and ash hoppers will be detached during transit 
and set up when a train has reached its destination. 

Several of the 5000-kw trains are already assembled 
and tests will shortly be completed. 


Steam Generating Units 


In describing the two steam-generating units for each 
of the 5000-kw trains, Mr. de Lorenzi stated that these 
are of the C-E two-drum, water-tube type, with water- 
cooled furnace, drainable superheater and Elesco fin-tube 
economizer, forced- and induced-draft fans; the com- 
plete unit being specially designed for low head room and 
in accordance with the other limitations mentioned. 
Each of the two units is rated at 40,000 Ib of steam per 
hour at 625 psi and 750 F total steam temperature at. 
the superheater outlet. Drum design pressure is 660 
psi. The fully water-cooled furnace is an adaptation of 
locomotive design, employing a rear arch and is fired 
by a Standard spreader stoker of the type commonly 
employed in locomotive practice. The same applied to 
the grates which are of the Hulson type. Rated output 
was calculated on low-grade coal of approximately 7300 
Btu per Ib heating value and an ash-softening tempera- 
ture of approximately 1800 F. 

Mr. Ely stated that each 100-kwW train has one 16,000- 
Ib per hr B & W integral furnace type of boiler, of the 
two-drum bent-tube type with four-pass superheater, 
designed to operate at 420 psi and 725 F total steam 
temperature. It is fired by a Standard stoker serving 
a Hulson tuyére-type grate, such as is commonly used in 
locomotive practice. 
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Remote Reading 
Water Level 





It’s easy to keep your EYE-HYEs 
working reliably while our new 
production goes mainly to ships 


Indicator 


At left, the Unitemp, which 

maintains an even tempera- 

ture in both hydrostatic legs, 

thus assuring accuracy of the 

EYE-HYE under all condi- 

tions... At right, one model 
of the EYE-HYE. 
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or lowered by a difference in hydro- 
static head pressure generated by ris- 
ing or lowering of water in the boiler. 
No deviation from accurate water level 
indication can occur, after correct in- 
stallation. After a period of time it may 
be necessary to blow down to eliminate 
sedimentation in tubes and valves— 
a simple operation. 
It’s interesting to wide-awake en- 
ineers to know the “workings” of the 


OURS may be one of the boiler rooms 
Y fortunately equipped with Reliance 
remote-reading EYE-HYE Gages. Their 
& convenience, economy, safety and ex- 
tremely simple maintenance is appre- 
ciated by even the newer operators 
= who have had no previous contact 
with this device. 

To get used to the eye-high con- 
venience and sharp, easily readable 
water level indication of EYE-HYE in- 
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stead of the high-perched conventional 
water gage is a matter of minutes. To 
understand its principle of operation 
takes no long period of study. 
EYE-HYE embodies the design and 
action of a “U” tube manometer. The 
visible green indicating fluid is raised 


Years of 


Boiler 
Protection 


evices and controls they have to deal 
with. By means of the diagram repro- 
duced here, Reliance Bulletin 382-C 
explains EYE-HYE in detail. Reliance 
Instruction Manual No. 440 not only 
covers installation procedure but gives 
full instructions for maintenance. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3,0. 
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Necessity for Research on Combustion 
Rates and Ash Behavior 


By A. R. MUMFORD 


Development Engineer, Combustion Engineering Company, Inc. 


As timely problems in the field of fuel 
research, the author suggests (1) studies of 
the relation between hot-spot and average 
furnace heat releases to the end that 
higher combustion rates or less furnace 
volume may be possible, and (2) further 
studies on the behavior of ash to amelio- 
rate present troubles. As a means of ob- 
taining such information, the develop- 
ment of special means for measuring 
local conditions are advocated. 


be impossible, within the scope of this paper, to 

more than mention some of the problems concerned 
with higher rates of combustion. Higher rates of com- 
bustion would be beneficial if the reduction in furnace 
size and cost and in building volume were to offset the 
increased costs of operation. The present.rates are set 
by the troubles encountered with ash and to a lesser 
extent the losses resulting from incomplete combustion. 
Overall performance figures have been of value but are 
no longer of great use in solving design problems because 
the relation of the average to the maximum is not known 
or not rationalized. We must know, for instance, how 
to conclude from the average temperature of the gases 
leaving a furnace and the furnace geometry what is the 
maximum temperature existing within the furnace cavity 
and the point at which it exists. Failures of pressure 
parts and troubles from intense heat release do not aver- 
age out over an area or throughout a volume but only 
over a small part of the area or within a small part of the 
volume. The average condition is no more indicative 
of the maximum than the average wind velocity in a 
country is indicative of conditions in the heart of a cyclone 
within that country. We must, therefore, develop 
through research our technique of measurement to per- 
mit the advances in theory required before design can 
be improved. 


| HE field of research in fuels is so large that it will 


Higher Rates of Combustion 


Present methods of burning solid fuels on grates and 
in suspension, and of burning liquid fuels, clearly show 
differences in intensities which indicate that we are 
now burning fuels at rates in “hot spots’ which if 
possible on the average would make the furnace volumes 
comparatively minute, Conversely, if the present 
averages were maintained and the variations between 
maximum and minimum rates were leveled out many of 
the existing ‘‘hot-spot’’ troubles would disappear. 





ssak” paper before the Midwest Power Conference, Chicago, April 13-14, 
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The writer has made tests of boilers fired by pul- 
verized coal in water-cooled furnaces in which average 
heat release rates of 25,000 to 30,000 Btu per cu ft 
per hr were easily obtained and maintained. Similarly, 
tests of boilers with small refractory-lined furnaces 
fired with oil have heen made just as readily with 
average heat release rates of 175,000 Btu per cu ft per hr. 
Rumors of tests involving release rates with oil fuel over 
twice this latter value have been heard, and direct-fired 
air heaters using oil have been reported as burning 
millions of Btu per cubic foot. Tests made by the writer 
on Coxe stokers burning anthracite have shown it pos- 
sible to sustain rates of combustion as high as 50 Ib per 
sq ft of grate per hour, equivalent to 150 Ib or 1,700,000 
Btu fired per cu ft of fuel bed per hour. Not all of this 
heat was released in the bed, the analyses of the gases at 
the top of the fuel bed showed that some was released by 
gaseous combustion within the furnace. Considering the 
fuel bed as a gas producer, producing a gas rich in CO, 
we can assume that this value should be reduced to about 
850,000 Btu per cu ft of fuel bed per hour. 

The point is that very high rates of combustion are 
readily obtained with liquid fuels riot associated with ash 
and in beds of solid fuel not disrupted by air flow. The 
almost fantastically high figures estimated for fuel bed 
release rates suggest a ‘hot spot’’ to average ratio of 
thirty or forty to one which makes one question the 
significance of the corresponding average value for the 
entire furnace. Few data are available on the variation 
in the intensity of combustion in the furnace cavity but 
no one will deny that large variations exist and, therefore, 
the average does not indicate the maximum. The aim 
should be to find what conditions exist at the “hot spot’’ 
in the furnace and how we may increase the volume of the 
“hot spot’ until it fills the furnace; and thus bring 
the average rate of heat release to at least the value which 
exists at some point in the furnace today or, conversely, 
how indicated maximum intensity may be brought down 
while keeping the average the same. 

Part of the problem of higher rates of combustion or the 
elimination of ‘‘hot spots’’ is the effective use of the avail- 
able furnace volume. In marine boiler tests it has been 
found that the rotary motion imparted to the air by 
registers on oil burners was dissipated very quickly in 
rectangular furnaces but persisted in the cylindrical 
furnaces of a Scotch marine boiler. From this, and 
other indications, it can be concluded that the shape of a 
furnace has an important influence on the effectiveness 
of mixing. It is fair to assume, from available observa- 
tions, that some shapes of furnace permit the formation 
of more eddy currents than others and the initial energy 
of the fuel and air streams is dissipated by these eddy 
currents. Furnaces are now shaped to fit available space 
and to comply with certain obvious requirements of 
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practical and economic construction. 


From considera- 
tions of the change of kinematic viscosity of gases with 
temperature it seems likely that we must be prepared to 
use energy much more freely in large furnaces to secure 
the same degree of turbulence as is now obtained in small 


furnaces. This relation of the factors controlling the 
ability to secure thorough mixing of the fuel and air for 
combustion is at present entirely on an empirical basis 
and should be rationalized by research. 

Oil fuels are being burned in furnaces under pressures 
of five or six inches of water quite generally and we may 
learn, after the war, that pressures measured in pounds 
have been used, as is the case in the Velox boiler. In- 
creasing the number of oxygen molecules within a given 
volume by increasing the furnace pressure ought to in- 
crease the opportunity of collision with fuel particles and, 
therefore, the intensity of combustion. The answer 
may be partly known and may bé made available later; 
but even though the answer has been found for liquid or 
gaseous fuels its application to solid fuels will probably 
be subject to modification because of the ash content. 

The British Coal Utilization Research Association in 
its report on the ‘‘First Five Years’ states that ‘“‘By mea- 
suring the energy of its interaction with methyl alcohol 
it was established that coal substance is so finely struc- 
tured that the surface accessible to oxygen molecules 
ranges from 100,000 to more than a million square feet 
per pound according to its rank.’’ This seems large but 
it is probably small if compared to well-atomized oil. 
The problem, therefore, is not essentially one of pro- 
viding contact surface in the fuel but of utilizing more 
effectively the contact surface provided by nature. The 
more effective utilization of this contact surface may 
come about by crowding more oxygen molecules into the 
small spaces; that is, by increasing pressures in the 
combustion chamber. The extra cost of the structural 
changes necessary to resist these pressures will be at 
least partly offset by the decreased size of the furnace. 
At any rate, full-scale experiments are not economically 
feasible and small-scale laboratory work should be 
undertaken. 


Loss in Reactivity with Anthracite 


Those who have burned anthracite have been inter- 
ested in, and perhaps annoyed by, the particles carried 
out of the furnace in suspension in the gases. Some of 
us have tried to burn these particles and found it diffi- 
cult. The above-mentioned report points out that ‘“The 
marked decay in reactivity shown by anthracite when 
heated had been investigated. This property renders 
the relighting of partly consumed anthracite peculiarly 
difficult. The effect was traced to a loss of ‘inner’ sur- 
face (accessible to oxygen) when the fuel is heated above 
800 C.” If the reactivity of the unconsumed portion 
of a solid fuel decreases during the burning progress, 
what is the extent of the decrease and what factors affect 
it? It seems reasonable to expect some decay in re- 
activity of the fuel as it burns because the most reactive 
portion would naturally be the first consumed. Some 
change of this character may account for the necessity 
of assigning a large part of the volumes of existing fur- 
naces to the combustion of the last portions of solid 
combustible in comparatively quiescent zones. In 
such zones mixing action is at a minimum and probably 
the reactivity is low, both factors working against the 
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reduction in furnace volume. Perhaps when measure- 
ments of reactivity are made on representative samples 
of the fuel in the progress of its combustion it will be 
possible to apply energy for mixing as needed and thus 
maintain “hot spot’ burning rates in what are now 
quiescent zones of the furnace. 

In any consideration of combustion in fuel beds a very 
obvious point is that the fuel is in large enough particles 
so that it is not floated on the air stream. Under such 
conditions the scrubbing action of the air against the 
surface of the incandescent fuel is a maximum and re- 
action is rapid. Much work on fuel beds has been done. 
Henry Kreisinger did some pioneer work at the Bureau 
of Mines on combustion in fuel beds and pointed out that 
all oxygen would be consumed from the air passing 
through a bed of incandescent fuel four inches or more in 
thickness. The significance of this work on fuel beds is 
that it is theoretically and practically impossible to 
supply sufficient air for combustion through those sec- 
tions of the fuel bed composed of a thickness of four 
inches or more of uniform incandescent fuel. Obviously, 
the deficiency in air must be made up through other 
portions of the fuel bed which are not completely ignited 
or which are burned out. The streams of gases deficient 
in oxygen must be mixed with those rich in oxygen either 
by providing time and volume enough for diffusion, or 
by compulsion in the form of arches. Arches can work 
perfectly only at the rate of combustion or flow of gases 
for which they are designed. At other rates some as- 
sistance must be given in the form of steam or air jets to 
provide the mixing. 


Jets vs Arches 


In 1924 the writer reported a study of ‘Combustion 
of Anthracite on Coxe Stokers’’ in which steam jets were 
used to simulate the action of a rear arch. The results, 
using steam at 150 psi, were approached but not equalled 
by the arch. If air jets are used the air must have 
sufficient energy to penetrate the gas streams and supply 
the needed oxygen. The spur for research along the 
lines of combustion in fuel beds is the high volumetric 
heat release rates obtainable in fuel beds and the com- 
parative ease with which high release rates may be ob- 
tained in the combustion of the gases rising from the 
bed. The desirable condition is the maximum turbu- 
lence of the air and gases passing through the fuel bed, 
obtainable without disruption of the bed, together with 
energetic mixing devices and air supply in the furnace 
above the grates to insure rapid gaseous combustion. 
Perhaps some combination of combustion on grates, in 
suspension, and gaseous combustion will be indicated as 
the most economically efficient use of available volumes. 


Radiant Heat Absorption 


In the study of combustion with emphasis on the 
factors affecting higher rates, the rate of loss of heat 
from the flame is of importance. Most large units are 
designed with some arrangement of water cooling at the 
envelope of the furnace and this cold surface absorbs heat 
as a function largely of the emission temperature and 
the black-body volume of the flame. Except in furnaces 
having a high degree of turbulence the convective com- 
ponent of absorption is small. At present it is quite 
generally the practice in estimating the emission tem- 
perature of furnaces gases to assume it to be the same as 
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the average temperature of the gases leaving the furnace 
cavity. This assumption is safe enough for a furnace 
which does not approach limiting conditions at the 
‘hot spot,” but is questionable when it is known that wide 
variations exist within the furnace cavity and that the 
maximum may subject the cooling means at some point 
in the envelope to a strain beyond its limits. Here 
again, the relation of the temperature of gases leaving 
a furnace to the emission temperature of the gases 
within the furnace should be studied with emphasis on 
the maxima and measuring devices are needed. John 
Blizard pointed out in his recent paper on “‘Absorption 
of Heat by the Walls of a Furnace’’ before the A.S.M.E., 
that the amount of heat absorbed in a cooled furnace 
was found to be related to the rate of firing. Under 
his conditions most of the heat was transmitted by radia- 
tion and his findings are of interest, in-indicating that the 
black-body volume of the flame changes with the rate of 
fuel consumption. Temperatures of the flame, at the 
different rates, varied somewhat because of minor varia- 
tions in CO; but not sufficiently nor consistently enough 
to explain the variations in the quantity of heat absorbed. 
Although the trend in large utility units seems to be 
toward operation at nearly constant loads, a sufficiently 
large number of units will be needed for operation at 
varying loads to make the determination of the relation 
of black-body volume of flame to fuel consumed and to 
furnace geometry an important research project. 


Cooling the Furnace Envelope 


If research rationalizes the manner in which higher 
liberation rates may be obtained, as well as more effec- 
tive use of available volumes, it must also solve some 


related problems having to do with the design and cooling’ 


of the furnace envelope. Paradoxically, the liquid 
phase of water has been shown to be less effective as a 
cooling medium than the mixture of liquid and vapor 
phases at a slightly higher temperature. Work on the 
transmission of heat to boiler tubing at high pressures! 
reported the empirical conclusion that the film resistance 
under evaporating conditions was negligible as compared 
with the resistance of the metal of the tube; but in the 
absence of vapor the film resistance was found to be 
appreciable. The low film resistance is believed to de- 
pend on the disruption of the liquid film during the 
formation and escape of vapor bubbles. Assuming the 
relative unimportance of the film resistance under 
evaporating conditions as compared to the resistance of 
the metal of the tube Dr. Jacob, in a discussion of this 
paper, computed the tube surface temperatures at cer- 
tain rates of heat absorption and thus confirmed the 
conclusion, 


Assuming, then, that the furnace cavity will be cooled 
by evaporation, how can the resistance due to tube wall 
thickness be reduced, particularly at high pressures 
other than by decreasing the tube diameter? In long 
small tubes, as are practicable in forced-circulation 
boilers, the sum of the radiation and convection com- 
ponents in a furnace having an extreme degree of tur- 
bulence and a high rate of heat release may produce 
tube surface temperatures 150 F above saturation. 





1 “Studies of Heat ‘Transmission Through Boiler Tubing at Pressures from 
500 to 3300 Pounds,” by P. H. Hardie, C. G. R. Humphreys, A. A. Markson, 
A. R. Mumford and T. Ravese, A.S.M.E. Sremsnaliuan August 1943. 
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Ely and Schueler* have reported the failure of a thick 
wall tube due to temperature stresses alone even with 
adequate circulation of the cooling medium. This in- 
dicated that, at that location, the stress produced by 
the temperature differential through the metal exceeded 
the resistance of the metal to stress and the rate of heat 
transmission had to be decreased. What are the tem- 
perature drops through available alloys and what is the 
relation of these drops to those found for carbon steel 
of the same strength? As operating pressures approach 
the critical it is apparent that the amount of heating 
surface devoted to evaporation will decrease and the 
proportion devoted to water heating and superheating 
will increase. At the critical pressure no evaporating 
surface is required because of the absence of latent heat 
and the boiler will then consist of a water heater and a 
superheater. It should be an interesting problem to 
determine the disposition of heating surface so that the 
change in the cleanliness factor of the furnace will not 
upset the designed balance of the heating surface or will 
not completely preclude operation at more than one load. 
The amount and distribution of the heating surface must 
be based on a knowledge of the rate at which heat is 
released and available as well as the mechanism by 
which it is transmitted to the liquid. At low steam 
pressures, the ability of a tube to absorb heat was 
seldom, if ever, questioned but now we need to know 
more of the limits of such absorption because they are 
being approached. 


Ash Behavior 


It is generally recognized that ash is always a nuisance 
and sometimes constitutes an operating problem. The 
degree of the nuisance or problem differs with the quan- 
tity or the physical properties of the ash and sometimes 
with both. The ashless fuels, oil and gas, do not con- 
stitute a sufficiently large proportion of our fuel reserves 
to warrant any optimism that they will remove, by sub- 
stitution, the obstacle that ash now constitutes in obtain- 
ing higher rates of combustion. Furthermore, 75 per 
cent of our solid fuel resources are in the central and 
western fields which are likely to contain appreciably 
more non-combustible material than the eastern. It 
seems obvious that any problems introduced into the 
burning process by the presence of non-combustible 
material are likely to increase as our resources decrease. 
For this reason and because the ash in coal is now much 
more of a problem than an annoyance, research should 
be directed toward its amelioration. 

The two principal problems introduced into the com- 
bustion of solid fuels by ash are the insulation of heat- 
absorbing surfaces and the obstruction of gas passages. 
Heat-absorbing surfaces are insulated by the adherence 
of particles of ash that form a layer varying in thickness 
in accordance with the physical properties of the ash. 
The more refractory the ash the less the trouble to be 
expected, assuming that the present laboratory measure- 
ments of softening and fluid temperatures are indicative 
of the viscosities involved. The result of this insula- 
tion is to disturb the design balance between evaporating 
and superheating surfaces and this necessitates changes 
in operating procedure to restore the desired conditions. 





2 “Distribution of Heat Absorption and Factors Affecting the yan 
of the Twin Branch 2500-psi, 940-F Boiler with Reheat to 900 ae by E. G. 


Ely and L. B. Schueler, A.S.M.E. Annual Meeting, December 1943. 
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When the layer of ash deposits on adjacent boiler tubes 
between which the gases are flowing, the layer may build 
to a thickness which will ‘materially increase the draft 
loss or completely obstruct the flow thus necessitating 
reduction of rating until the obstructions are removed. 
Minor problems are introduced by the variation of the 
relation between viscosity and temperature affecting the 
removal of ash as a fluid from furnaces. 

Ash also has some chemical properties. We believe 
that the chemical properties of the ash are responsible for 
the loss of metal from furnace tubes under the conditions 
of gas composition existing in parts of the furnace. This 
particular reaction is being studied in the laboratories 
of the Bureau of Mines in Pittsburgh under a cooperative 
agreement. When this investigation reveals the funda- 
mental reactions involved, the control of the reactions 
will be apparent. 


Relating Laboratory Measurements to Field Conditions 


The pioneers in the field of ash softening, fusion and 
liquid temperatures are today in the forefront of those 
recognizing the need for new studies of the physical 
properties of ash. Much work has been done but more 
is necessary to relate laboratory measurements to field 
conditions. At present certain physical properties can 
be predicted from a knowledge of the chemical com- 
position of the ash but until more is known of the actual 
conditions to which the ash is exposed in the furnace the 
greater part of the value of this information will remain 
potential. If, however, the conditions of exposure are 
determined and related to the geometry of the furnace 
and the firing rate and method, it is not too optimistic a 
prediction to say that it should be possible to estimate the 
location and thickness of deposits and infer the resultant 
effect on heat transfer from our knowledge of the black- 
body volume and the emission temperature of the flame 
and the physical properties of the ash. There is un- 
certainty at this time whether the conductivity of slag 
varies with its chemical composition, but a study of this 
property is under way at the Bureau of Mines under 
the above-mentioned cooperative agreement. The re- 
sults of this study will indicate whether chemical com- 
position can be eliminated from consideration in deter- 
mining the insulating effect of the layer of slag and hence 
consider only its thickness and its particular physical 
structure. 

The effect of physical structure will be studied by relat- 
ing the laboratory results to field conditions. The 
thickness of the deposit will obviously vary with the 
conductivity of the ash, thus an ash having a high resist- 
ance to the flow of heat will become fluid at the surface 
in comparatively thin layers. To relate the laboratory 
work to field conditions the heat flow must be measured 
by existing temperature drop methods and instruments 
developed to measure the furnace side surface tempera- 
ture of the slag layer. Without a more complete knowl- 
edge of the physical properties of ash any attempt at 
eliminating’ it, as one of the factors preventing the 
attainment of higher rates of combustion, must be al- 
most entirely empirical and probably costly. With more 
knowledge the designer can make some provision in his 
design to fit it to the predicted conditions for the case 
under consideration. 

It is known that the combustible substance of coal is, 
in general, less dense than the non-combustible sub- 


46 





stance. Separations have been made by flotation and 
the heavier fractions found to contain the larger propor- 
tions of non-combustible material. Coal washing is 
practiced at some mines but only where the ash content 
of the original product was considerably higher and 
more troublesome than that of competing coals. Some 
users have justified the cost of cleaning by reduction of 
operating costs in existing installations. There is evi- 
dence also that the cost of cleaning is not justified when 
the furnace can be designed to handle the uncleaned fuel. 
At any rate more knowledge of the properties of the ash 
will permit the formation of conclusions with greater 
assurance. 


Conclusion 


The writer has endeavored to point out the necessity 
for fuel research and the lines it might take. To ac- 
complish two general objectives, (1) increasing the com- 
bustion rates and (2) amelioration of troubles from ash, 
we must develop and use instruments to measure 
local conditions within the furnace cavity or fuel bed, and 
the physical and chemical properties of the ash. We 
should no longer predicate extrapolated performance on 
existing average conditions but should study the maxima 
in detail. Dr. Carl B. Boyer in his History of the 
Measurement of Heat said “As science goes on in the 
search for still greater unity, let it be remembered that 
the way is paved, not with unmeasured speculation, but 
with the objective data of patient quantitative re- 
search.” 





LIKE THE SUBMARINE ON WHICH IT IS USED 





The submarine represents the most concentrated power 
known to naval warfare. Similarly, the IMO oll pump 
provides great concentration of pumping capacity in 
small space. It is extremely compact, rugged, simple and 
reliable, having only three moving parts and no valves 
or pilot gears. 

The IMO oil pump is used on submarines for pumping 
both fuel and lubricating oils. You can use this small, but 
effective, pump for 
handling oil of prac- 
tically any viscosity, 
in any volume, and 
at any pressure. Ask 
for Leaflet 1-112. 
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ULTRA-MODERN WATER CONDITIONING 


Using Latest Design Cochrane Equipment— 


In this, one of the most carefully designed controls on panel board are also part of 
boiler plants constructed in recent years, this installation. 

a Cochrane Hot-Process Water Softener of 
80,000 GPH capacity is used for the water 


treatment, using lime soda and supplemen- 


Complete details of this and many other 
modern boiler plant installations will be 


furnished on,tequest. 
tary phosphate. Six Cochrane anthracite 


filters are also used, and a Cochrane 
Deaerator of 620,000 Ib&fhr. capacity. Two 
electrically operated pipportioners with 


two chemical tanks oper ited from Cochrane 


COCHRANE CORPORATION |§@BE 3109 N. 17th ST., PHILADELPHIA 32, PA. 


COCHRANE 


SOFTENERS - DEAERATING SOFTENERS - DEAERATORS + METERS +» STEAM SPECIALTIES 
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High-Pressure and High-Temperature 
Steam for Marine Use 


The following discussion before a meet- 
ing of the Metropolitan Section, Society 
of Naval Architects and Marine Engineers, 
on April 28, 1944, reviews advances in ma- 
rine steam generation with particular 
reference to forced circulation, several 
designs being shown of such boilers that 
are in actual service. 


ITHIN the past decade marine boiler designs 
\Y/ ise undergone a pronounced development. 

Perhaps this change would have been even more 
notable if not affected by the mass-production program 
of the Navy and the Maritime Commission. However, 
it is anticipated that post-war competitive shipping con- 
ditions will witness a continuation, even an acceleration, 
of such improvements in marine boilers for better 
economy of ship propulsion. In this trend higher pres- 
sures and temperatures are sure to play a leading role. 

Marine boilers for the generation of steam at high 
pressure and temperature have always been of major 
interest due to the inherent savings possible. The de- 
signs developed in this field are based on a background 
extending back to the shipbuilding program of World 
War I and reflected in a wide participation in the present 
shipbuilding programs of the Maritime Commission and 
the Navy, and enhanced by a broad experience in this 
field in stationary work. 

Generation of steam at present high pressures and 
temperatures can no longer be considered experimental. 
Reliability is a matter of perfection in detail of design, 
manufacture, and erection rather than of the type of 
plant. Any consideration of high-temperature and 
high-pressure steam should receive due concern with 
respect to turbines, to auxiliaries, and to water treat- 
ment, as well as to the boilers. Progress in the de- 
velopment of these equipments has kept in step to a sur- 
prising degree. Although at times one may have pro- 
gressed more rapidly than another, any tendency to lag 
has been quickly overcome. 

As a result we find today in turbines, auxiliaries and 
boilers tried and proved designs from all standpoints. 
This is true of materials, methods of construction, capaci- 
ties and methods of operation. Many lessons learned 
in shore plants are directly applicable to shipboard plants. 
Materials suitable for sustained operation at tempera- 
tures of at least 950 F are well known, and it is antici- 
pated that alloys suitable for even higher temperatures 
will be available in the near future. The adoption of 
welding has been widespread especially as applied to 
boiler drums and steam piping. Knowledge has been 
gained to allow provision of proper thicknesses of tubes 
and drums without setting up excessive stresses arising 
out of differential expansion associated with high rates 


48 


By W. H. ARMACOST, Vice President 
Combustion Engineering Company, Inc. 


of heat absorption. Feedwater treatment aboard ship 
is simplified due to low distilled makeup required. 

The accompanying illustrations show a range of recent 
designs. 

The boilers shown in Fig. 1 are installed in large com- 
bination passenger and cargo ships. There are four per 
ship, each having a normal capacity of 40,000 Ib of steam 
per hour at 600 psi gage and 840 F. 

Fig. 2 duplicates in nearly all respects that shown in 
Fig. 1, except the shape of the furnace is modified to fit 
a differently shaped fire room space. 

Fig. 3 and the one following are designs brought out 
about five or six years ago. It was designed for 1215 psi 
and 750 F at the superheater outlet, and a capacity of 
32,000 Ib of steam per hour. The efficiency is about 
86 per cent. The separately fired furnace is to provide 
controlled reheat. 

The design in Fig. 4 was developed at about the same 
time as that in Fig. 3 and was designed to generate 31,000 
Ib of steam per hour at 1300 psi and 960 F at the super- 
heater outlet. The feedwater temperature is 400 F 
and the efficiency 88 per cent. 

A number of boilers of the type shown in Fig. 5 are 
now under construction and are to be installed shortly 
in new ships. The design pressure is 1535 psi, for opera- 
tion at 1460 psi and 750 F. The capacity is 50,000 Ib 
of steam per hour.. This provides also for two stages of 
steam reheat. Its features are as simple as for lower 
pressures, showing that higher pressure and tempera- 
ture can be used without additional complication. 

The following table is based upon R. H. Tingey’s 
paper, on “High-Pressure Steam for Marine Propulsion,”’ 
presented last October before the New England Associa- 
tion of Naval Architects and Marine Engineers.’ It 
indicates the magnitude of the gains that may be 
achieved with pressures up to 1450 psi and temperatures 
up to 950 F. 


Approx. Per Cent 


Pressure and Temp. Fuel Reduction 


450-750 0 
600-850 6 
900-900 10 
1450-950 13 
1450-750 (1 steam reheat) 9 
(2 steam reheat) 11 

1450-750 (1 gas reheat) 11 


Additional gains of lesser magnitude may be secured 
by temperatures and pressures higher than 1450 psi and 
950 F, but higher pressures will require boilers of greater 
height, perhaps in many cases more than can be afforded 
by the naval architect, if the natural circulation boiler 
is adhered to. Otherwise, the obvious difficulties due to 


1 Reprinted in the January and February 1944 issues of Comsustion. 
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inadequate circulation will arise. Such handicaps may, 
however, be overcome by the forced-circulation boiler. 
Higher temperatures will await the availability of the 
suitable war-developed alloys, information respecting 
which is now obtainable. Such alloys will also be a 
product of the intensive development now being ex- 
pended on the gas turbine. Thus, it is felt improvement 
in gas-turbine cycles will result in corresponding im- 
provement in steam-turbine cycles. 

Up to about 1500 psi, boiler construction does not 
depart radically from previous practice. Tube banks 
may be arranged for satisfactory heat absorption and 
still permit drum tube plates of reasonable thickness. 
Above 1500 psi, complications arise with thick tube 
plates, or on the other hand, wide tube spacing and 
lower heat absorption must be used. Under 1500 psi, 
conventional natural-circulation designs are adequate 
to meet the problems presented. The ratio of the 
density of water with respect to the density of steam 
measures the rate of circulation in a natural-circulation 
boiler. Above 1500 psi this ratio decreases very rapidly. 
Thus, higher boilers are necessary to provide enough 
‘head”’ for sufficient circulation to prevent damage 





to tubes subjected to high rates of heat absorption. 
Under most conditions aboard ship, such height is un- 
obtainable. 

The controlled forced-circulation boiler is a simple 
solution to this problem. Through the use of positive 
circulation extremely wide flexibility of design is pos- 
sible, making the boilers readily adaptable to limited 
and oddly shaped spaces. It also permits arrangement 
of heating surfaces to best advantage. Operation of 
controlled forced-circulation boilers, like natural circu- 
lation, does not require intricate controls. Further- 
more, the forced-circulation principle allows the boilers 
to be put on and taken off the line very rapidly. Extreme 
load changes affect water level very little. 

The following illustrations show the application of 
forced-circulation boilers over a wide range of pressures, 
temperatures and capacities, from as low as 20,000 Ib 
of steam per hour to 650,000 Ib of steam per hour, from 
290 psi to 2000 psi and from 690 F to 950 F. 

Fig. 6 represents a controlled forced-circulation boiler 
having a capacity of 120,000 lb of steam per hour at 290 
psiand 690 F. Itisincluded merely to indicate the com- 
plete range of temperature, pressure, and type of service to 
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FOR WIDE RANGE IN PRESSURE 
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TWO LARGE FORCED-CIRCULATION UNITS 
IN STATIONARY PLANTS | 





which controlled forced-circulation boilers are applicable. 

The boiler in Fig. 7 is designed to operate at 500 psi, 
with a steam temperature of 800 F and is shown to 
indicate the flexibility in design when forced circulation 
is used. The capacity is approximately 26,500 Ib per 
hour. This unit has been operating satisfactorily over a 
period of several years. 

Fig. 8 shows a controlled forced-circulation boiler 
specially designed to fit into an extremely restricted 
fire room space. The capacity is about 20,000 lb of 
steam per hour at 900 psi and 850 F. 

Fig. 9 represents another special design of forced-cir- 
culation boiler for 1200 psi and 900 F with a separately 
fired superheater for complete control of superheat. 
The maximum capacity is in excess of 200,000 Ib of steam 
per hour. 

Fig. 10 shows a large unit which operates at a capacity 
of 400,000 Ib of steam per hour at 700 psi and 750 F, 
and Fig. 11 is a unit operating at 1825 psi (2000 Ib design) 
and 960 F. It has a capacity of 650,000 Ib of steam per 


hour. These last two are installed in stationary plants | 


and are included merely to show the present range in 
capacities of forced-circulation units. 

All of these forced-circulation boilers have been built 
and are in operation. 

Following the present period of restrictions on the use 
of materials there is a feeling in some quarters that 
extensive use in shipbuilding will be made of light- 
weight metals and alloys. When this develops, the 
weight of the boiler begins to assume a new importance. 
Forced-circulation boilers can be made lighter than 
natural-circulation boilers, particularly where higher 
steam pressures are involved. 
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Cut Production Costs 


Modern industrial plants are saving 
thousands of fuel dollars each year 
through the correct application of 
CAREY Heat Insulations . .. a com- 
plete line of high efficiency insulating 





te materials of Asbestos and Magnesia 


for every known service condition— 
for temperatures ranging from ~ 


SUB-ZERO to 2500° F. 


Put your special problems up to Carey 
Engineers . .. their experience and 
Carey research facilities are available 
through branch offices covering the na- 
tion. Write for book of interesting, 
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THE PHILIP CAREY MFG. COMPANY 


Dependable Products Since 1873 


Lockland, CINCINNATI, OHIO 


In Canada: The Philip Carey Co., Ltd. Office and Factory: Lennoxville, P. Q. 







































COMPREHENSIVE report has just 
been issued by the Federal Power 
Commission dealing with ‘‘Electric Power 
Requirements of Industrial Establish- 
ments.”’ Actual figures are given for the 
period 1939-1942, inclusive, which are ex- 
tended to 1944, based on estimates re- 
ported for over 90 per cent of all electricity 
consumed by manufacturing and extract- 
ing industries in the United States as well 
as government-owned establishments, such 
as arsenals, etc. The term “extracting 
industries’ is applied to mining of all 
kinds, petroleum and natural gas. Of the 
total of 21,235 establishments reporting 
for 1943 the estimated electric require- 
ments were nearly 156 billion kilowatt- 
hours divided as follows: 


Electricity Require- 
ments of Reporting Number of 
Establishments, 1943 Reporting 





(Thousands of Establish- 
Classification Kilowatt-hours) ments 
Manufacturing 141,491,569 18,475 
Extracting 9,149,642 2,399 
Government 5,306,903 361 
Total 155,948,114 21,235 


Industrial Power Requirements 





Figures for 1939-1942, extended 
to 1944 and covering over 21,000 
reporting establishments, show 
that industrial use of electricity 
has more than doubled during 
the last five years. Of this, 
purchased electricity increased 
nearly three times and that 
privately generated was up 66 
percent. Load factors were con- 
siderably higher for the latter. 











The reporting establishments are classi- 
fied in accordance with the 1939 Census of 
Manufacturers; that is, on the basis of 
the principal products manufactured dur- 
ing peacetime. Although considerable 
conversion of industrial production has 
taken place since this country entered the 
war, this has applied largely to products 
rather than to the particular industry, so 






that reclassification into other groups has 
not been necessary. The chief exception 
has been the automobile industry which is 
now engaged extensively in making avia- 
tion products; although it is still turning 
out much automotive equipment such as 
trucks, jeeps, armored cars and tanks. 

Table 1 represents electricity require- 
ments of reporting establishments by 
major industry groups for 1939-1944. 
From this it will be seen that the industrial 
use of electricity has more than doubled in 
the last five years. 

Purchases of electricity by the firms 
reporting were placed at 108 billion kilo- 
watt-hours in 1943 and 119 billion kilo- 
watt-hours estimated for 1944. The sum 
of the non-coincident demands for pur- 
chased power was placed at 22.9 million 
kilowatts for 1943 and 23.5 million kilo- 
watts for 1944. Generation by the re- 
porting establishments was estimated at 51 
billion kilowatt-hours for 1943 and 53 
billion kilowatt-hours for 1944. The 
capacity of generators, exclusive of motor- 
generator sets, was indicated to be 11.8 
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million kilowatts at the end of 1943. 
Table 2 gives these figures for the years 
1939-1944. From this it will be apparent 
that most of the increased use of elec- 
tricity for industrial purposes has been 
supplied by the electric utilities. Pur- 
chased energy for 1944 was estimated as 
nearly three times that of 1939, whereas 


TABLE 





1—ELECTRICITY REQUIREMENTS OF REPORTING 





From the above it will be seen that the 
annual load factor for purchased energy 
is expected to rise from 40 per cent in 1939 
to 58 per cent in 1944, a rise of 18 points, 
whereas the average load factor for genera- 
tion is expected to increase 12 points dur- 
ing this period. While these figures repre- 
sent an average, the annual load factors in- 


ESTABLISHMENTS BY 


MAJOR INDUSTRY GROUPS 1939-1944 
(In Order of 1944 Estimated Consumption) 


Thousands of Kilowatt-Hours 
1941 1942 

















Industry Group 1939 1940 1943 1944 
Manufacturing industries: 

Chemicals 9,356,998 12,029,304 15,603,840 20,572,432 28,929,840 31,859,753 
Non-ferrous metals 6,085,358 7,921,793 10,551,754 15,255,157 23,973,689 28,901,486 
Iron and steel 12,781,648 15,410,043 19,445,380 20,981,457 24,275,320 25,192,502 
Paper 9,462,556 10,480,157 11,728,043 11,786,616 11,924,661 11,980,422 
Textile 6,272,654 6,794,130 8,417,166 9,016,242 9,256,725 9,278,018 
Transportation equipment 493,310 797 ,086 1,635,927 4,246,279 7,099,456 8,071,418 
Stone, clay and glass 4,503,209 4,969,940 6,119,863 6,436,579 6.073 ,439 5,978,431 
Food 4,521,733 4,591,818 5,128,200 5,508,056 5,891,692 5,970,138 
Petroleum and coal 3,111,936 3,442,194 3,859,441 4,039,664 4,813,565 5,753,495 
Machinery, except electrical 1,805,704 2,322,262 3,295,827 4,448,622 5,455,951 5,672,008 
Automobiles 2,432,205 2,991,733 3,610,045 3,404,618 4,458,042 4,590,838 
Electrical machinery 1,392,951 1,761,289 2,441,703 2,918,404 3,526,086 3,747,589 
Rubber 1,557,227 1,631,208 2,029,387 1,742,699 1,978,409 2,034,946 
Lumber 1,132,235 1,264,068 1,406,424 1,478,662 1,521,217 1,525,728 
Miscellaneous 339,803 382,167 504,289 629,232 781,873 810.939 
Furniture 412,043 466,561 551,277 569,675 600,657 
Leather 294,516 297,335 356,663 377,345 377,585 373,409 
Printing 289,933 308.946 335,759 338,618 344,056 346,165 
Tobacco 81,255 88,435 97,307 105,196 107,527 108,432 
Apparel 72,585 78,060 92,996 99,878 101,779 102,673 

All manufacturing 66,399,859 78,028,529 97,211,291 113,955,431 141,491,569 152,902,999 

Extracting industries: 

Coal mining 3,035,015 3,420,799 3,655,573 4,176,481 4,552,160 4,617,680 
Metal mining 1,993,912 2,296,788 2,606,675 2,945,320 3,168,922 3,234,810 
Non-metallic mining 536,477 593,317 746,321 797 457 809,118 805,994 
Petroleum and natural gas 549,001 605,903 602,405 594,743 619,442 619,050 

All extracting 6,114,405 6,916,807 7,610,974 8,514,001 9,149,642 9,277,534 
Government 609,688 835,131 1,476,199 3,182,736 5,306,903 5,983,123 

All industries 73,123,952 85,780,467 106,298,464 125,652,168 155,948,114 168,163,656 


privately generated energy was expected 
to increase only about 66 per cent. 

It will be observed further from this 
tabulation that the generating capacity 
owned by reporting establishments in- 
creased 21 per cent from 1939 to 1943. 


REQUIRE- 
ESTABLISH- 


TABLE 2—ELECTRICITY 
MENTS OF REPORTING 
: MENTS 1939-1944 
Billions of Kilowatt-Hours and Millions of Kilo- 
watts 


Generating 


Purchases, Generation, Capacity, 

Year Kwhr Kwhr Kw 

1944 119 53 re 

1943 108 51 11.8 
1942 83 46 11.2 
1941 68 41 10.5 
1940 52 36 10.0 
1939 43 32 9.7 


The increasing intensity of use of indus- 
trial generating capacity resulting from in- 
creasing war loads is reflected in the fol- 
lowing annual plant factors: 


1939—37 per cent 
1940——41 per cent 
1941—45 per cent 
1942—46 per cent 
1943—49 per cent 


The relationships between kilowatt 
demand and kilowatt-hours, for both pur- 
chased and generated energy in terms of 
load factors, are as follows: 


Annual Load Annual Load 


Factors, Factors, 

Purchases, Generated, 

Per Cent Per Cent 
1939 40 52 
1940 43 55 
1941 48 58 
1942 49 60 
1943 54 62 
1944 58 64 
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creased in all the major industry groups, 
except two. For example, in the automo- 
bile and transportation groups the load 
factors of electricity purchased increased 
from 28 to 51 per cent, and from 26 to 55 
per cent, respectively; and those for 
energy generated increased from 40 to 57 
per cent and from 22 to 34 per cent, 
respectively. Load factors in the chemi- 
cal and non-ferrous metal groups, which 
were relatively high in 1939 (55 and 58 
per cent, respectively) also had notable in- 
creases to 77 and 80 per cent. 

The accompanying chart shows the 
industrial use of electricity among the 
classified groups, proportionately arranged 
for geographic divisions of the country. 

In the area east of the Mississippi River 
the estimated requirements for 1944 are 
123 billion kilowatt-hours, or three-fourths 
of those for all the reporting establish- 
ments in the United States. The East 
North Central division shows the greatest 
use, followed closely by the Middle Atlan- 
tic division. The largest growth in elec- 
tricity consumption for the period covered 
was in New York State, with 10 billion 
kilowatt-hours. California, Ohio and 
Pennsylvania each increased approxi- 
mately 7 billion kilowatt-hours. The 
largest increases in per cent were in Nevada 
where industrial use of power in 1944 is 
expected to be almost fourteen times that 
used in 1939, and in Arkansas where the 
use in 1944 is expected to be eight times 
that in 1939. These increases are, of 
course, largely attributed to war loads. 











Let ONE man 

take care of your 

COAL STORAGE 
PROBLEMS 


if you have @ man power shortage, 
let one man be responsible for 





2. Operation is smooth end rapid. 


4. Eliminates excessive dust and dirt, 








3. Costs only « few cents per ton to handle. 





Sauerman Scraper System handles 165,000-ton storage pile, 
@ 300-day supply for this Michigan generating station. 


Consider these aduantages: 


1, Maximum tonnage stored on all available 
space. 


Stocks in compact layers—no air pockets 
a nb Ay hn eee dE 
6. One man operates with one set of auto- 


7... Low original cost to install. 
8. Simple and economical to maintain. 


The complete Sauerman Catalog is yours for the asking. 


SAUERMAN BROS., Inc. 


550 S. CLINTON ST., CHICAGO 7, ILL. 























High grade gas, by-product and 
steam coal from Wise County, 
Va., on the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the Inter- 
state Railroad. 


High grade, high volatile steam 
and by-product coal from Wise 
County, Va., on the Interstate 
Railroad. 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad. 


Roda and Stonega from Wise 
County, Va., and Connellsville 
Coke from Pennsylvania. 


Our personnel with the 
experience gained through 
long and varied marketing 
activity assures effective 
servicing of any fuel 
requirement. 


Veutachy 
GENCO 


High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Pennsyl- 
vania, on the Penna. Railroad. 


Genuine Third Vein Pocahon- 
tas from McDowell County, W. 
Va., on the Norfolk & Western 
Railroad. 


Genuine New River Smokeless, 
Beckley or Sewell seam from 
Raleigh County, W. Va., C. 
& O. and Virginian Railroads. 


Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 


Steam and domestic coals from 
a number of producing districts. 


ANTHRACITE—Hazle Brook Premium... Raven Run 





General Coal Company 


123 SOUTH BROAD STREET PHILADELPHIA, PA. 
Branches: 


BUFFALO 
NEW YORK 





CHARLESTON 
NORFOLK 


CHARLOTTE, N. C. 
PITTSBURGH 


BOSTON 
DETROIT 


BLUEFIELD, W. VA. 
CINCINNATI 














A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMOR 
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Alex Bailey Becomes Vice- 
President of Commonwealth 
Edison Co. 

The Board of Directors of Common- 
wealth Edison Co., Chicago, have elected 
Alex D. Bailey Vice-President in Charge 
of Engineering and Operation, succeeding 
H. B. Gear who will retire from active 
service on June 30. 

Mr. Bailey entered the Company’s em- 
ploy as a draftsman in 1903 and subse- 
quently became chief engineer of the Fisk 
and Quarry generating stations, superin- 
tendent of generating stations and assist- 
ant chief operating engineer. He was 
made chief operating engineer in 1936 and 
assistant to Vice-President Gear in 1943. 
He was Vice-President of the American 
Society of Mechanical Engineers in 1936- 
37 and is Vice-Chairman of the Board of 
Trustees of Ilkinois Institute of Technol- 
ogy. 


R. O. Muller Dead 


Richard O. Muller, who recently retired 
as chief engineer of The Terry Steam Tur- 
bine Co., after 18 years in that capacity, 
died on June 4. 

Mr. Muller had been identified with the 
steam turbine field practically all his adult 
life. Starting at an early age with Parsons 
in England, he later came to this country 
and was employed by E. W. Bliss Co. of 
Brooklyn as a turbine engineer. He 
joined The Terry Steam Turbine Co. in 
1915 and became chief engineer in 1926. 














HOW MUCH 


You may be spending twice as much 
for ash removal as you need. Why not 
get full details on the money- and labor- 
saving Beaumont Birch “Vac -Veyor” 










pneumatic ash handling system. 
Write today for bulletin just 
off press. 
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BEAUMONT BIRCH COMPANY 


1505 RACE STREET PHILADELPHIA, PA. 





| ake your new 


DISTRIBUTORS 


AN IMPROVEMENT 


eee nota 


replacement 


Why repair old coal chutes when by replacing 
them with S.E. Co. CONICAL Coal Distributors you 
can eliminate coal segregation, improve 





culties by delivering a uniform mixture of coal. 
Before you repair or replace check with us. __ let 
us show you how S.E. Co. CONICAL Non- 


combustion efficiency and increase stoker 


Segregating Coal Distributors can im- 
capacity? The CONICAL design :\ | () ( kK prove stoker operation. Stock Engineer- 


S.E.Co. Distributors eliminates 


faulty 
combustion and resulting stoker diffi- 


CONICAL Non-Segregating Coal Distributors 


ing Company, 9803 Theodore Ave., 


Cleveland, Ohio. 
S.E. Co. Coal Valves and Coal Scales 





ENGINEERING CO. 
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FOR ALL GRADES 
OF LIQUID FUEL 


Enco Burner Units of Steam or Mechan- 
ical Atomizing Types are made in 
various sizes with capacities from 1 to 
1000 gallons per hour. 


Designed for operation either with or 
without air registers and for natural or 
forced draft. 


The Enco Interchangeable Atomizer 
is made for instant change of guns 
for operation by either steam or me- 
chanical system or to cover a wide 
range of capacity. 

Enco Atomizers are used with vari- 
ous types and makes of pulverized- 
coal and gas-burner units to provide 
a dual fuel unit for cold starting, or 
for full-load operation when coal or 
gas is not available, or use when oil 
is the more economical fuel. 

We have made many installations 
during the past 25 years and are 
ready to cooperate with those looking 
for better operation and assurance 
against loss of steam output. 


THE ENGINEER CO. 


75 < Weert Se. 





GM iretey) New York 6, N.Y. 





Electric Energy Demands Up 


The Federal Power Commission an- 
nounced on May 31 that April peak de- 
mands of the principal electric utility sys- 
tems of the country aggregated 35,851,358 
kw, an increase of 10.3 per cent above last 
year’s April demand. Corresponding elec- 
tric energy requirements amounted to 
18,266,179,000 kw-hr, a gain of 8.3 per 
cent over April 1948. Comparable per- 
centage increases reported for the preced- 
ing month were 10.3 per cent for demand 
and 11.0 per cent for energy in comparison 
with March 1943. 

The Commission stated that estimates 
of December 1944 peak demands made by 
the Class I electric utility systems in their 
April reports amounted to 38,585,643 kw. 
Utility estimates of energy requirements 
for the year 1944 summarized from the 
same reports totaled 227,855,165,000 kw- 
hr. These estimates for 1944 indicate ex- 
pected increases over 1943 of about 1,525,- 
000 kw in December demands and some 
12,735,000,000 kw-hr in annual energy 
needs. Such increases would represent 
gains of 4.1 per cent in demand and 5.9 
per cent for energy. 

.The nameplate rating of new generating 
capacity placed in service during April 
totaled 254,080 kw. Scheduled net addi- 








tions to the installed generating capacity of 
the principal systems are given as 871,500 
kw by the end of 1944, and an additional 
589,000 kw by December 31, 1945. These 
figures include only those additions actu- 
ally on order and authorized by the War 
Production Board for installation in the 
year indicated. 


A.B.M.A. Meet at Skytop 


The largest attendance in many years 
characterized the 56th Annual Meeting 
of the American Boiler Manufacturers and 
Affiliated Industries, which was held at 
Skytop Lodge, Skytop, Pa., from June 4 
to 7. The various sessions scheduled on 
the program were fully attended and the 
social activities, which are an attractive 
feature of these gatherings, helped con- 
siderably to the success of the meeting. 

Officers elected for the coming year 
were: President—Albert C. Weigel, Com- 
bustion Engineering Company;  Vice- 
President—Frank G. Brinig, Erie City 
Iron Works; and Secy. and Treas.—A. C. 
Baker. 

More than the usual number of people 
participated in the golf tournaments and 
other programs, and the Annual Dinner 
was attended by 167. 


NEW CATALOGS 
AND BULLETINS 


Any of these publications will be sent on request 





Conductivity Measurement 


Leeds and Northrup Company has just 
revised its catalog, ‘““Apparatus for Elec- 
trolytic Conductivity Measurements in 
Laboratory and Plant.’’ This 44-page 
publication (EN-95 1944) presents much 
the same data about methods of measure- 
ment and notes for selection and use of 
the apparatus as did the previous edition, 
but in addition, it illustrates and describes 
a Signalling Conductivity Controller and 
several new industrial cells which have 
become available since the earlier edition 
was issued. 


Coal Mine Directory 


The Chesapeake and Ohio Railway has 
issued an attractive 55-page ‘“‘Coal Mine 
Directory 1944” presenting useful infor- 


‘mation as to bituminous coal originating 


at mines in the region served by this 
railway. The Directory contains the 
following listings: 1—Operating Com- 
panies, showing mine name and number; 
2—Mines, arranged alphabetically, show- 
ing item numbers and code numbers of 
railway stations; 3—Stations at which 
mines are located; 4—Geographical Ar- 
rangement of Mines, together with 5 full- 
page maps in color; and 5—Sales Agents. 
The book is spiral bound and a large 
folded map of the districts and fields 
served by the C and O Railway is in- 
cluded. 


Insulated Pipe Units 


The Ric-wil Company has issued a 6- 
page folder describing the latest improve- 
ments incorporated in its insulated pipe 
units. These comprise a new drive 
coupler for mechanical or welded conduit 
connection, a new pre-seal and a welded 
spiral lock seam running the full length 
of the conduit. The features of this pre- 
fabricated insulated-pipe conduit system 
are admirably illustrated. 


Tube Cleaners 


An interesting and colorful 24-page 
bulletin on Tube Cleaners has been 
issued by the Elliott Company. This ad- 
mirably illustrated bulletin (Y-18) covers 
the entire field of modern practice in this 
equipment. Latest types of cutter heads 
and motors to which they are adapted are 
described. Large cutaway illustrations 
in color picture the interior construction 
of various motors driven by air, steam or 
water. Specialized tube cleaners and 
special applications for standard equip- 
ment are described. 


Central Heating 


A 6-page folder describing the many 
advantages of Central Heating for muni- 
cipalities, large and small housing proj- 
ects, hospitals and colleges and industrial 
groups, has been issued by The Ric-wiL 
Company. 
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These Fan Stacks are evacuating dangerous gases to at- 
mosphere. Their construction, when driven by weather- 
proof motors, eliminates the necessity of housing. 


When you install a Thermix Fan-Stack you not only save steel vitally needed for the war, but 
also save money. 


No connecting breeching is required between the fan and chimney as with an ordinary fan 
and stack—no complicated ducts are needed as with a double inlet fan. Thermix Stacks are of 
smaller average diameter than a cylindrical stack or chimney, and only one support (instead of separate 
supports) is needed for the Thermix Fan and Stack combined. Conseteentiy, they cost less for 
material and less for labor. 


The Thermix is a combination of a fan and a 
stack in one unit which operates as a single unit. 
Because it is designed and built by a single, re- 
sponsible manufacturer, you are assured complete 
coordination of the mechanical-draft stack, the 
inlet-breeching and the fan itself. 


Our Catalog No. 109 gives full particulars. 
Write for a copy. 


PRAT-DANIEL CORPORATION, Port Chester, N. Y. 


Also manufacturers of non-priority dust collectors 


Project and Sales Engineers 


THERMIX ENGINEERING CO., Greenwich, Conn. 


Representatives in Principal Cities 


THERMIX FAN STACK 
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A—Water Inlets. B—Water Outlets. 
C—Oil Rings. D—Thrust Collars (forged, 
turned and ground); integral part of shaft. 
E—Seals prevent dust leakage into bearing. 


BETTER BEARINGS GUARD | 
Against Operating Failures on 
Vital War-Time Jobs! 


Wheel tip speeds may run as high as 4 miles per minute — 
temperatures may exceed 700° F.—that’s modern induced 
draft — toughest of all fan services! 

To meet such requirements successfully, Clarage Type RT A—Water Inlets. B—Water Outlets. 
Fans have water-cooled bearings of liberal size, as shown C—Oil Filler Cup and Pipe. D—Bottom of 
above. Note high grade construction and precision features. Bearing and top of Support machined for 

Note, too, that cooling water is accurate alignment. E—Shaft Seal prevents 
circulated through each half of the escape of gases from fan. 
bearing sleeve independently of 
the other — no joints or gaskets — 
no possibility of water leaking into 
bearing lubrication. RT Induced 

These BETTER bearings are an cn elles woblic ofl. COMPLETE 
important factor in assuring each a a nia. AIR —— 
Clarage RT Induced Draft Fan a ; ] pes ee, 

_ trouble-free service life far longer Ld me we COOLING 
than normal expectancy. d ; 





® 
And this ability to out-perform . ge “ @ VENTILATION 
and out-last is equally character- } ? “ge ' ° 

istic of other Clarage Fans and , oil 

Blowers. If you have ANY war- “3 a F acon HEATING 
time air-bandling problem, it will ts : 

pay you to get in touch with us. aie MECHANICAL DRAFT 





e 
FANS and BLOWERS 


ee 7" / for 
Claruge (4244 Companiys Gel leliilebscley ich. INDUSTRIAL NEEDS 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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Edward 
GAGE VALVES 


FOR services where bar stock valves are often 
used—gage, meter, dead end and instrument 
lines, pump vents and Diesel and gas engines— 
Edward Fig. 152 gage valves have the advantage 
of much greater strength. 

Because they are drop forged steel, the bodies 
of Edward gage valves have sounder structure 
and greater strength than bodies machined 
from a bar. For non-shock service up to 4000 lb 
at 150 F and in steam service up to 600 lb at 
750 F. Made to customary Edward precision and 
quality standards, yet remarkably low in price 
because of production runs. 





DESIGN DETAILS 


Rugged, functional design 
qualifies Edward Fig. 152 
gage valves for long life in 
tough service. Notice exclu- 
sive safety taper threaded 
bonnet joint, EValloy stainless 
steel stem with semi-needle 
disk, knobbed handwheel for 
easy grip and leverage, 
back seating shoulder to 
prevent backing stem out 
of bonnet and to permit re- 
packing under pressure. 
Bonnets and packing nuts 
are EValized to cut corro- 
sion and wear. 
































DIMENSIONS AND RATINGS 
4000 lb at 150 F 





600 lb at 750 F 475 lb at 1000 F 
DIMENSIONAL DETAILS 
—_—-- —-—__- -——— SIZE ] Y” ] yi" | 3 a | ly," 





End to end—Globe | 1% | 1% | 2% 12% 


Center to end—Angle | 2% | %% 11% | 13% 


Center to top—Open | 3% 3% |3%| 4 





Port diameter | 1% 1M I % 





Weight—lb _ “| 1) 1 11% 11% 





For illustrations, dimensions and descriptions of 
the Edward line of cast and forged steel valves 
write for a free copy of the new Edward BETTER 
VALVES Catalog No. 102. 


THE EDWARD VALVE & MFG. CO., INC., © EAST CHICAGO, INDIANA 





COMBUSTION—dJune 1944 5 

















HOW TO JUDGE A SOOT CLEANER 


There are two characteristics you should 
insist on in any soot cleaner you are asked 
to buy: 


1. Make sure that the soot cleaner you are 
offered will operate efficiently at all stages of 
the cleaning operation—especially in the 
beginning of the cleaning arc. 


(BAYER SOOT CLEANERS do operate 
efficiently at all stages including the begin- 
ning of the cleaning arc because their “bal- 
anced valved’”’ design promptly provides an 
ample flow of steam at the very outset of the 
cleaning operation and throughout the clean- 
ing arc.) 


2. Make sure that the soot cleaner you are 
offered is of such design and construction 
that it will function efficiently for a very 
long time with very little attention. In this 
connection it will pay you to be particularly 
inquisitive regarding valve and stuffing box 
troubles and maintenance. 


(BAYER SOOT CLEANERS require very 
little attention. Because of their “balanced 
valved” design the valve always closes 
gently; consequently the valve seat sur- 
faces remain in good condition a very long 
time. And, because there is no strain on 
the moving element, the stuffing box re- 
mains tight a very long time. So that very 
little maintenance is needed.) 





Consider the above facts. Then inquire 
among the thousands of Bayer Soot Cleaner 
users. Your conclusion will be: 


BUY BAYER BALANCED VALVED SOOT 
CLEANER 


for highest first and final value! 


the BAYER company 


ST. LOUIS, MISSOURI, U. S. A. 
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TO SUIT YOUR 
PARTICULAR CONDITIONS 


Every installation of Beco-Turner baffles is a 
“tailor-made” job, designed by our baffle 
engineers to conform to the requirements of 
your boiler and fuel-burning equipment and to 
deliver highest efficiency and capacity under 
your particular operating conditions. 

Beco-Turner designs are not limited to 
standard shapes as are tile and flame-plate 
baffles, but may be installed to any design 
which will produce the best performance. For 
this reason, the installation of Beco-Turner 
baffles results in such improvements as shown 
in the two prints opposite. 

But good baffles are a matter of construction 
as well as design, and here’s where Beco-Turner 
scores again. Constructed of highest quality 
castable refractory material, Beco-Turner baffles 
are gas-tight as installed and remain gas-tight 
since Beco-Turner expansion joints prevent 
cracks and leaks by compensating for expansion 
and contraction. 

Do you need more steam? Is your stack 
temperature too high? Are you bothered with 
slagging of tubes due to excessive gas velocity? 
Then it will pay you to investigate Beco-Turner 
service. Write for catalog covering Beco- 
Turner baffles and Plibrico monolithic settings. 
Or send blueprints showing your present or 
contemplated baffles for our recommendations. 
No obligation. 


PLIBRICO JOINTLESS FIREBRICK CO. 


1820 Kingsbury St. (Dept. F) Chicago 14, lil. 
BUILDERS OF 





Beco-TuRNER BAFFLES 
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For straight tube boilers: An 8UU hp. horizontal boiler at an 
Ohio central station as equipped with Beco-Turner baffles 
which replaced ordinary flame-plate baffles. Note the in- 
creased tube area in the first pass. 





For bent tube boilers: A 600 hp. bent tube boiler at an 
Eastern aircraft manufacturing plant as equipped with Beco- 
Turner cross baffles which replaced original parallel baffles. 
The new baffles give more complete heat absorption due to 
more efficient cross flow of gases. 
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HOW THE NATIONAL FUEL EFFICIENCY PROGRAM FUNCTIONS 
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NATIONAL FUEL 
EFFICIENCY COUNCIL 










BUREAU OF MINES 
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INDUSTRY COMMITTEES 











COORDINATORS 
In All Principal eS 


REGIONAL ENGINEERS 


The calibre of these men — the Coordinators of the National Fuel Efficiency 
Council — speaks for the character of the program they have undertaken 
which is a drive by industry and for industry to help stretch the entirely 
inadequate fuel supply of America by promoting greater fuel efficiency and 
reducing heat losses. 

Each of these coordinators will direct a group of regional engineers in his 
own locality — one of whom will visit your plant to enlist your cooperation. 
He will carry with him helpful information on fuel conservation which has 
been compiled by voluntary committees comprising the manufacturers of all 
classes of equipment used in the production and utilization of steam. All of 
these men are donating their services to help your country avert a disastrous 
fuel shortage. 

If they succeed in attaining the first year’s objective — the conservation of 
29,000,000 tons of coal and proportionate amounts of gas and oil — they will 
help the coufitry through the threatening winter of 1944-45 when fuel 
promises to be the most critical of all critical materials. If they succeed, they 
will avoid curtailment of war production and save industry from the threat 
of shortages that otherwise might require relief in some form of allocation. 

And they will succeed if every man in industry who uses fuel recognizes 
the stark necessity of the situation in terms of the war effort abroad and 
civilian life at home — and lends his fullest cooperation. A-794 


To obtain more details write the coordinator nearest you. 


This space is contributed by the undersigned 
company for the purpose of furthering the impor- 
tant work of the National Fuel Efficiency Program. 


COMBUSTION 
ENGINEERING 


200 MADISON AVENUE NEW YORK 16, N. Y. 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL 
SYSTEMS AND STOKERS: ALSO SUPERHEATERS. ECONOMIZERS AND AIR HEATERS 











BAILEY somer METERS 


Bailey Field Engineers backed 
installations adjust each Bailey Boiler 


The use of Bailey Boiler Meters and Bailey engineering 
service for fuel conservation dates back through World War I. 


Modern installations of Bailey Boiler Meters usually 

include Bailey Boiler Control to automatically 

maintain maximum fuel economy and other 
desirable operating conditions. 


‘ ico : 
Se 
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—YOUR PASSPORT to 
FUEL CONSERVATION 


| by the know-how gained from thousands of successful Steam Flow—Air Flow 





Meter to the particular requirements of the unit which it serves. The meter 
then serves as a guide to firemen in obtaining maximum fuel conservation 


in everyday operation. 





Bailey engineering service starts with the selection of equipment and con- 


tinues through the design, construction, calibration, installation and final 
adjustment on the job. Much of this engineering work is done in the user’s 
= plant by Bailey Field Engineers who have been thoroughly trained in com- 
ou bustion and automatic control practice. These engineers are stationed in 


over 30 industrial areas throughout the United States and Canada for the 
purpose of rendering prompt “on the spot” engineering service without 


undue traveling expense. 


a3 The Bailey Engineer in your community has “know-how” at his command which 
ae was developed by over 25 years experience with the Steam Flow—Air Flow 
=. method of combustion control. This includes the records of tests on thousands 
~ of boiler installations covering a wide range of fuels, furnaces and fuel burn- 
e: ing equipment. You will find that this engineer has more to offer than meters 
ie | and controllers. He is primarily interested in helping you to secure maximum 
” : fuel conservation and other benefits which result from the intelligent use of 
her correctly selected and properly applied instrumentation. G21 
: BAILEY METER COMPANY 

7 1025 IVANHOE ROAD «- CLEVELAND 10, OHIO 


Bailey Meter Company Limited, Montreal, Canada 


s 7 a 2, ” ‘ wey Fe Pee sr es Lk het ; Z AA oh” 2 e% i| 
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FLANGED JOINT 


FOR WELDED PIPING SYSTEMS SCREWED AND 


WELDED FLANGE 
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LAP- JOINT 
STUB ENDS = 


For making connections to boilers, pumps, valves 
and other flanged outlets (and where piping must 
be frequently cleaned or inspected for corrosion), 
Midwest Lap-Joint Stub Ends have a tremendous 
advantage over flanges that are welded to the 
pipe (see drawings at right above). The swivel 
flange on the Stub End makes it unnecessary to 
accurately line up the bolt holes before welding; 
“setting up” is simple and quick because no spe- 
cial clamps or jigs are required to hold the face 
of the flange absolutely perpendicular to the axis 
of the pipe. The result is a real saving in time and 
cost of welding. 


Another important economy is in erection. Field 
organizations report a saving of 25% in erection 
time for making up a joint using Midwest Lap-Joint 
Stub Ends in comparison with flanges rigidly fixed 
to the pipe; this saving is even greater when the 
flanges are on bends. 


See Bulletin WF-41 for complete data regarding 
Midwest Lap-Joint Stub Ends . . . and the many 
other Midwest Welding Fittings that simplify agd 
save on welded piping. 


MIDWEST WELDING FITTINGS IMPROVE 


MIDWEST PIPING & SUPPLY CO., Inc. DESIGN AND REDUCE PIPING COSTS 
Main Office: 1450 South Second St., St. Louis 4, Mo. 


i] — — — e°\ 
Plants: St. Lovis, Passaic (N. J.) and Los Angeles \ oe a ome | ONY ) ] 
ie 
Sales Offices: Chicago —645 Marquette Bidg. © Houston — 229 | 6 o/ 


Shell Bidg. @ Los Angeles—520 Anderson St. @ New York— 


(Eastern Division) 30 Church St. © Tulsa—533 Mayo Building. “& D | a \ % TC Z “nm yy) 
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VULCAN ENGINEERED SOOT BLOWER INSTALLATIONS 
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Two 600,000 Ib. per hour 
Combustion Engineering Co. — 
Boilers installed in a large East- ae 






ee SUE E URI EIA? di abewhs bids atin) aa 17 &.diaads haan ar) RRR ee ee og Aan, eee ee |) ee ee eee 
* 


[ 















ia 
a 


oe ho rr nn ern ts ee es 


ern Central Station. Boilers gen- 
erate steam at 1250 Ib. per sq. in. 
at 910° F. Soot Blowers operate 
from 265 psi. Elements in the 
first pass are HyVULoy with 
HyVULoy protective bearings, 
air cooling and pre-cooling, re- 
suiting in long life in the exposed 
positions. This advantageous lo- 
cation together with slow-speed 
LG-2 heads keep the superheater 
clean. A\lso the use of the over- 
arm support and special sliding 
seal for large relative movements 
eliminate element warpage and 


give easy operation. The NEW VULCAN CATALOG fully describing the MODERN VULCAN 
SOOT BLOWING SYSTEM is now available. Write for your copy. 





—~ sow 











iileieeemneisentemiies 


VULCAN SOOT BLOWER CORPORATION, DU BOIS, PENNA. 





COMBUSTION—dJune 1944 ; 13 
























AF TOLEDO EDISON Company 
t's YARWAY All the Way 


eYARWAY UNIT TANDEM Blow-Off Valves 


eYARWAY HI-LO ALARM Water Columns 
e YARWAY SESURE Inclined Water Gages 





Many years of favorable experience with Yarway Blow-Off Valves led 
Toledo Edison to select them for their first high pressure unit—Acme 
Station—back in 1937. Six sets of Seatless and Hard-Seat Tandems were 
used, followed again in 1940 by 12 sets of Yarway Unit Tandems, making 
this station 100% Yarway Blow-Off Valve equipped. 

More recently, when the 800 lb Integral Furnace Boilers were purchased 
for the Water Street Station (illustrated), four more Yarway Unit Tan- 
dems were installed. 


The reason why high pressure utility and industrial power plants, one 
after another, select Yarway Blow-Off Valves is to be found in such records 
of performance as—“‘still tight after 3000 blows at more than 1300 psi, 
without the replacement of a single part or repairs of any nature.” 
Yarway Valves “stand up and take” the most severe demands made upon 
them because they are the result of over a quarter century of mechanical 
and metallurgical research and field experience. 

Get this insurance against blow-off valve trouble and expense and re- 
sultant costly power shut-downs. 


Write for Catalog, Section B-431 for pressures from 400 Ib to 2500 Ib. 
Section B-424 for lower pressures. 


ee ae a YARNALL-WARING COMPANY 


Water Columns and SESURE Inclined 


Water Gages in use af the Water Street 101 Mermaid Ave., Philadelphia 18, Pa. 
Station of the Toledo Edison Co. 


This station, temporarily operatng 
on 200 Ib pressure, selected Yarway 
water level indicating equipment 
for that pressure range—will replace 
with higher pressure equipment 
when plant is stepped up to de- 
sign pressure of 800 psi. 





YARWAY BLOW-OFF VALVES 
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OFFER 5 OUTSTANDING ADVANTAGES 


@ A WEIGH LARRY COSTS LESS:—than fixed chutes 
each fitted with necessary cut-off gates, scales, etc., 
when four or more boilers are to be served from 
a suspension bunker. 


WEIGH LARRIES WEIGH THE COAL:—and permit 
an accurate card record to be kept of the coal con- 
sumption and operating efficiency of each boiler. 


WEIGH LARRIES ELIMINATE SEGREGATION: —and 
produce an even dispersion of lumps and fines 
in the stoker hopper, resulting in ideal draft and 
burning conditions. 


SIMPLIFIED BUILDING: —Weigh larries permit 
the use—if desired—of a cylindrical bunker located 
at the end of the building,— eliminating the 
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massive and costly structural supports needed for 
suspension bunkers, and the necessity of placing 
machinery, controls, etc., in front of the boilers, 
—thus assuring easy access to the boilers for 
repairs,— and ample light and ventilation. 


PROVEN CONSTRUCTION:—Hand propelled and 
motor-driven,—floor and cage-operated types, hav- 
ing capacities from 12 ton to 2 tons per load are 
standard. Special types to meet any requirements. 
All reflect the advantage of Bartlett-Snow’s exact- 
ing design, and skillful painstaking manufacture. 


Bulletin No. 83 gives full details and contains 
much information of interest to engineers and 
operating men. Send for a copy. 


tHE C.0. BARTLETT & SNOW co. 


6208 HARVARD AVENUE ¢ CLEVELAND 5, OHIO 


Engineering and Sales Representatives in Principal Cities 


COAL HANDLING FOR CENTRAL STATIONS AND INDUSTRIAL BOILER PLANTS 


TRACK HOPPERS © SKIP HOISTS *.BUCKET ELEVATORS + BELT CONVEYORS 
BINS AND BUNKERS + WEIGH LARRIES «+ FIELD STORAGE + ASH HANDLING 
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For temperatures to 600° F. J-M 85% 
Magnesia has been for many years the most 
widely used block and pipe insulation for 
temperatures to 600° F. and, in combina- 
tion with Superex, for higher temperatures. 
Maintains high insulating efficiency. Stand- 
ard block sizes 3’ x 18”, 6” x 36” and 
12” x 36”; from 1” to 4” thick. 


TO YOUR 
TOUGH INSULATING 
PROBLEMS! 







Furnace insulation up to 2600° F. 


J-M Insulating Brick and Insulating Fire 
Brick are available in 7 types, temper- 
ature limits from 1600° F. to 2600° F. All 
provide light weight, low conductivity. New 
Insulating Fireblok, now ready in all four 
Fire Brick types, are 5 times larger for 
speedier, more economical installation. 





For steam lines up to 700° F. Use J-M 
Asbesto-Sponge Felted Pipe Insulation for 
efficiency, high salvage and resistance to 
abuse. For temperatures over 700° F. use 
with Superex. In 3-ft. lengths 1” to 3” thick. 


insulation for temperatures to 1900° F. 
J-M Superex Blocks have long been stand- 
erd for this service. High heat resistance, 
low thermal conductivity. Sizes 3’ x 18”, 
6” x36” and 12” x 36”; from 1” to 4” thick, 


Johns-Manville 


TEVER your insulat- 


ing problem, there’s a 


Johns-Manville insulation 
that can solve it efficiently and 
at minimum cost. For, over the 
past 86 years, J-M’s extensive 
laboratories have pioneered in 
the field of industrial insula- 
tion. Today J-M offers a wide 
line of insulating materials, 
each designed for some specific 
insulation need, for tempera- 
tures up to 2600°. For example: 




















J-M INSULATIONS COVER THE 
ENTIRE RANGE OF 
INDUSTRIAL TEMPERATURES 


centionace 


JM-26 BRICK OR FIREBLOK 
SiIL-O-COL SUPER BRICK 


JM-25 BRICK OR FIREBLOK 


JM~-20 BRICK OR FIREBLOK 


SSSSMMMs 
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65% MAGNESIA 
PRE-SHRUNK ASBESTOCEL: 


PRE-SHRUNK WOOL FELT 


J M-1620 BRICK OR FIREBLOK 


Vv fx 
INSULATING CEMENTS 
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HAIR FELT——*] 
ROCK CORK-—= 
ANT! ~ SWEAT-r# 











FAHRENHEIT 





1427 
37! 


1260 


1093 
1038 
982 


240 


CENTIGRADE 





For more details on these materials, 
and on the complete J-M Insulation 
line, write for Catalog GI-6A. Ad- 
dress: Johns-Manville, 22 East 40th 
Street, New York 16, New York. 


JM| INDUSTRIAL INSULATIONS 






FOR EVERY 


TEMPER 


June 1944-—-COMBUSTION 

































THROUGH 





If you are planning to modernize a boiler plant, oil refinery heater or other 
industrial furnace, don’t overlook the possibilities for more effective use 
of preheated air. 

IMPROVED COMBUSTION. A shorter, hotter flame helps complete com- 
bustion before gases leave the furnace. Higher rates of liberation increase 
furnace capacity. High-moisture powdered coal and low grade fuel such as 
screenings, coke breeze, etc., may be effectively burned. 

BETTER HEAT RECOVERY. Flue gas temperatures may be reduced 200 to 500 
degrees, and the heat returned with minimum loss to the incoming combus- 
tion air. Thermal efficiency of the furnace may be increased up to 10% or 
more. 

SAVINGS IN PLANT MATERIALS. The Ljungstrom Preheater is unusually 
compact, effecting savings in weight of both heating surface and supporting 
structure. In many cases, the Ljungstrom weighs less than half as much as 
other heat recovery installations with the same capacity. 

ENGINEERING SERVICE. The engineering staff of the Air Preheater Corpora- 
tion is prepared to assist you in applying either the standard or special types 
of Ljungstrom Preheaters to your present plant, or to assist you in engineering 
it as an integral part of new units. 


THE 


AIR PREHEATER 


CORPORATION 


TO YOUR MODERNIZATION PLANS 









Executive Offices: 60 East 42nd Street ~- New York 17,N.Y. °¢ Plant: Wellesville, N. Y. 
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COPMELL PROCESS 


of 


ELECTRICAL PRECIPITATION 


universally recognized as a 


standard method of removing 


DUST, FLY ASH, FUME, MIST & FOG 
from GASES 


30 years of research, development and operating experience 
throughout the world are incorporated in the 


COTTRELL INSTALLATIONS 


offered to meet the requirements 
of any problem by 


RESEARCH CORPORATION 


405 LEXINGTON AVENUE 59 EAST VAN BUREN STREET 
NEW YORK CITY 17 CHICAGO, ILL. 
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Elliott has kept pace with his 
tory in the progress of steam 
generation. In fact has actually 

onsintn set the pace in some develop- 
SEPARATOR ments, notably that of deaera- 
tion. So it is not surprising that 
the Elliott monogram is a famil- 
iar mark on much boiler room 
equipment of both primary and 
secondary importance. This 
equipment is in full tone shown 
on this page. 





Though less easy to portray 
pictorially, the confidence of ex- 
perienced engineers in the use 
of this Elliott equipment is an 
equally vital factor in the profit- 
able operation of a great many 
boiler rooms. 


~ Pulverizer 
Pulverizer Exhauster BLOW-OFF 


VALVE , A 
Service 
Water Pump 





Boiler 
Feed Pump 


TURBINE 
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HALL P-1-X SYSTEM 


ded factor ina 


Hall research has scored another first in its development of the 


P-T-X System to control deposition in boilers and turbines 


and to prevent corrosion from bonded oxygen 


HEN medical science perfects a remedy 

for a baffling disease, your physician is 
that much better fortified to keep you in good 
health. 


The same holds true in the treatment of 
boiler ills. The new Hall P-T-X System for cop- 
ing with certain boiler conditions which have 
heretofore resisted every attempt at a solution, 
makes Hall Service of preventive care more 
than ever a modern necessity. 


To prospective users of Hall Boiler Service 
this gives an added promise of freedom from 
troubles arising from boiler water conditions. 
To the hundreds of leading plants which have 
consistently used this service, it is new evidence 
of the security it affords. 


Preventive care, practiced by the Hall Labo- 


ratories trained field personnel, owes its suc- 
cessful performance to one factor which should 
mean more to you than any other—Hall Labo- 
ratories’ unceasing research. 


Every boiler ill reveals itself through symp- 
toms to the trained observer. Preventive care is 
a system which enables you to detect these 
symptoms and apply a remedy before it is too 
late. This individualized operation explains 
the overwhelming success of Hall Serviced 
power plants, May we give you further particu- 
lars? 


Siliceous scales can now be reduced or eliminated mp 
(see photo) in high and low pressure boilers by 

the new Hall P-T-X system based on a potassium 
equilibrium instead of sodium. This is a new 
treatment added to Hall Service to meet certain 
conditions. It does not replace or make obsolete 

the present Hall System. 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH 30, PA. 


HAGAN 
HALL 
BUROMIN 
CALGON 


A SUBSIDIARY OF 
HAGAN CORPORATION 
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the speed of sound. 


‘‘Musts”’ are constant in industrial, 
as in military achievements. And 
the only ‘“‘stock-bin”’ out of which 
*‘musts”’ are solved is the stock-bin 
of experience and specialized appli- 
cation. POWELL, for nearly one 
hundred years, has made valves, 
and valves only . . . valves for all 
flow control requirements... valves 
for the “‘must”’ requirements in all 
fields of industry ...in war or 
peace... through ten decades of 
industrial progress. Our experience 
in producing the valve to do the 
specific job—“‘to meet the must”’— 
is yours on request. 





The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 


“‘Thunderbolt”—said to be the most powerful 
single seat fighter in the world, with four .50 
caliber fixed machine guns mounted in each 
wing panel, a flying speed of more than 400 
m. p. h.—and a diving speed greater than 


Fig. 150 (above)—Bronze 
“Union Disc”’ Globe Valve 
for 150 pounds W. P. Has 


screwed ends, union bon- 
net, and renewable vul- 
canized composition disc 
—especially suitable for 


throttling service—for 


controlling low-pressure 
steam, oil, water, gas, etc. 


Fig. 375 (below)—Bronze 
Gate Valve for 200 
pounds W.P. Has screwed 
ends, union bonnet, inside 
screw rising stem and a 
special hard bronze disc. 













Fig.1708(above)—Bronze 
Globe Valve for 200 
pounds W.P. Has screwed 
ends, union bonnet, re- 
newable seat and regrind- 
able, renewable hard 
bronze semi-cone plug 
type disc—especially suit- 
able for throttling service 
—for controlling low- 
pressure steam, oil, water, 
gas, etc. 
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DOWELL 







A quick—safe—efficient method of chemically remov- 
ing water- or steam-deposited scales and sludge from 
all types of heat exchange equipment is provided 
by Dowell to help restore and increase industry’s 
productive efficiency. 


This proven chemical service is completely mobile 


DOWELL INCORPORATED 


529 Kennedy Building 
Tulsa 3, Oklahoma 


New York + Philadelphia Cleveland Chicago 
Kansas City Long Beach Salem, Ill. + 
Houston + Wichita, Kan. + Casper, Wyo. 
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Increasing Industry’s Productive Power 


St. Louis 
Mt, Pleasant, Mich. 


INDUSTRIAL CHEMICAL CLEANING SERVICE 


and readily available at many strategic points. 


The close cooperation between Dowell and its parent 
organization, The Dow Chemical Company, is fully 
utilized to provide industry with advanced methods 
and improved techniques in chemical cleaning. 


Consult the nearest Dowell office for full information. 








@ The best defense is a well 
organized offense .. . whether waging. a 
war in dangerous waters or fighting water 
problems in industrial production. 


Water ... unconditioned ...when carried 
to vital spots in your plant, can waste fuel, 
increase labor costs, ruin vital equipment 
and wreck production schedules. 


Today, effective water conditioning is a 
“must” in the battle against scale, corro- 
sion, embrittlement, oil, etc. 


You are invited to call on Infilco’s Engi- 
neering staff to help in any problem of 
boiler or evaporator feedwater treatment, 
cooling water conditioning, condensate 
oil removal, steam purification, trade 
waste treatment, etc. 


IN File Oo 


INCORPORATED 


325 W. 25TH PLACE, CHICAGO, ILL. 








ACCELATOR SOFTENERS - 
WATER FILTERS ¢+ CLARIFIERS 
CONDENSATE FILTERS -~ 
LIME-SODA SOFTENERS e 


CHEMICAL FEEDERS - 


STEAM PURIFIERS - 
ZEOLITE SOFTENERS ° 


PROPORTIONERS 
COOLING WATER CONDITIONERS 
HOT-FLOW SOFTENERS 
CATEXERS 
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Easy to Use 


KAST-O-LITE, as its name implies, may 
be cast into place using simple formwork 
in much the same manner as structural 
concrete. Mix with water and puddle or 
pour. Furnace walls, arches, linings or 
back-up are placed in monolithic sections. 
Shapes can be made easily and quickly. 


Quick Delivery — 


Local Stocks & Service 


Warehouse stocks of KAST-O-LITE are located 
near you for prompt delivery. Look in the classi- 
fied section of your local telephone directory for 
the name of your nearest A. P. 
Green representative. He’ll be 
glad to show you more about the 
advantages of KAST-O-LITE. 





U. S. MARITIME “M" FOR PRODUCTION ACHIEVEMENT 


A. P. GREEN 


FIREBRICK COMPANY 


ape 


MEXICO, MISSOURI 
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Wide Range of Uses 


Because KAST-O-LITE is not only a castable—or just an 
insulation—-but a dependable combination of both— it offers a 
wide range of uses. Wherever insulating refractory properties 
are desired, KAST-O-LITE offers construction advantages and 
economy. For complete linings, walls, arches or special shapes. 





All of these properties are com- 
bined in KAST-O-LITE, the 
most amazing refractory mate- 
rial in engineering history. Used 
in actual service in every type 
of installation where an insulat- 
ing castable is desirable and 
imposing every possible test — 
KAST-O-LITE has exceeded 
every operating requirement. 





KAST-O-LITE combines insulating properties 
and light weight with strength in one de- 
pendable, easy-to-use, castable refractory. 


Now, for dozens of industrial and boiler furnace uses, 
you can have all the advantages of an efficient, reli- 
able castable refractory—plus the economy and heat 
saving benefits of insulating firebrick. 
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Cuts Fuel Bills ! 


SAVES—REDUCES HEAT LOSSES 


The light weight and composition 
of KAST-O-LITE means that less 
heat is lost through the lining. Ther- 
mal conductivity as used is only 
approximately 30 % that of heavy 
firebrick. This denotes only 6” of 
KAST-O-LITE is equal to 18” of 
firebrick in insulating value. Closer 
temperature control is possible. 
Fuel savings result. 


And because KAST-O-LITE weighs 
only 78 ibs. per cubic foot the 
weight of the lining can be reduced 
approximately 50% as compared 
with heavy firebrick. 


INSULATING CASTABLE 
REFRACTORY 















for a more 
electrified America 


Built to the rigid requirements of U.S. Navy and Maritime Commission 
specifications for war service today, this Hendy Turbo-generator plant 
forecasts the standards for postwar electric generating equipment. 

In developing its rugged, compact design, Hendy engineers swept 
the boards of old ideas—the result is a unit of sound reliability 
and long service life. 

Construction features normally found only in larger turbo-genera- 
tors are in these new Hendy power plants. These features insure 
larger factors of strength and safety, more economical operation 
and higher over-all efficiency. 

Hendy turbo-generating plants are designed in a range of 250 to 
750 kw permitting their use in a wide variety of marine and industrial 
service. Submission of your specification requirements is invited. 


JOSHUA HENDY Division 


JOSHUA HENDY IRON WORKS 


SUNNYVALE, CALIFORNIA 
Boston ¢ Buffalo + Chicago * Cincinnati « Cleveland ¢ Detroit « New York » Philadelphia « Pittsburgh * San Francisco « St. Louis » Washington + Los Angeles 
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TURBO-GENERATORS REDUCTION GEARS STEAM TURBINES DIESEL ENGINES 
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NEVER AGAIN BE CAUGHT SHORT — with obsolete fuel-burning 


equipment which puts your plant in a “‘strait jacket.” 


a wide range of steam coals. 


Thousands of industrial plants are in distress today because they cannot burn 


Start planning now to modernize your boiler plant as soon as priorities are 


lifted. 





COAL BUREAU FUEL ENGINEERS ARE 
READY TO HELP YOU 


You incur no obligation in drawing on the 
experience of the Bureau’s staff of Fuel 
Engineers to help you in selecting the equip- 
ment best adapted to your specific needs and 
in determining the proper course to pursue 
in evaluating fuel from a long-range stand- 
point. Ask for this assistance freely. 
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Many of the best coals in America are “low 
fusion” coals and earn “high profits” when 
burned in modern equipment with adequate 
design factors. 

Fairmont Coal is a “top flight’’ coal in this 
category. 

Learn the “Fairmont Story” and discuss it with 


manufacturers of combustion equipment. 


COAL BUREAU — UPPER MONONGAHELA VALLEY ASSN. 





Chanin Bldg. 122 E. 42nd St., New York 17, N. Y. 
Sa ends i 3) ye? ft REPO RA Oe 7 
! COAL BUREAU — UPPER MONONGAHELA VALLEY ASSN. 
Chanin Bldg., 122 E. 42nd St., New York 17, N. Y. | 
| Kindly place me on your mailing list to receive copies of “Reference | 
| Bulletins.” It is understood these will be sent me FREE and without obliga- | 
| . tion. | 
Piecn cde ccnvhheéealisbabkes dsutbimdaiebeatesstebacdedunaden 
D. Gain «.'0:o. v's velncicrawcebbenboctsvescésnasaventecisscisiediadk | 
: Pa ck Ca ch recadncdcdboneutwassdiasdadeebudbacenknd el cbeukion 
| PS § «i. cradiscastievia needvendgsadeoncicesssosmibhdsawdneall | 
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Perhaps no other industry is quite as dependent on low 
cost, dependable electrical energy as textile and rayon manu- 
facturers. America’s great Public Utilities have met all the 


requirements of this ever expanding group in widely scat- 
tered sections all over the United States, 

American Blower engineers, too, have contributed much 
to the task of making rayons and cloth of all types at low 
cost. For many years American Blower fans, blowers, air 
conditioning units and humidifiers have been maintaining 
healthful, efficient working conditions in the plants of the 
textile and rayon industries. 

Furnishing vital equipment of standard 
as well as specialized types for handling of 
air in industry, and building mechanical 
draft equipment, dust collectors and fluid 
drives, is our job. May we co-operate with 


you? 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT. ' : : : , 
wer Fan for exhausting organic 
Division of AMERICAN Rapuror & Standard Sanitary corxrozation American B owe ’ " 8g 8 
from spring room machines in a rayon plant. 





For Production 
‘Well Done“ 





Rotors for American 
Blower Air Supply Fans x 
used in connection with 
central air conditioning 
systems in textile plants. 
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(Above) American: Blower Central System Air 
- Conditioner and Washer for a rayon plant. 


(At Right) Air Conditioning and Humidifying ne 
unit built by American Blower for one of Amer- 
ica's largest textile mills. 
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120,000,000 


Republic ELECTRUNITE Boiler, Condenser and 
Heat Exchanger Tubes are not new products. 
Long ago they proved CONCLUSIVELY their 
safety, soundness, ease of installation and econ- 


omy in service. 


The first ELECTRUNITE Pressure Tubes were 
installed in 1932—and immediately began to 
establish records. Today, more than 120,000,000 
feet have been installed in all types of steam 
generating and heat transfer equipment, in every 


kind of service. 


Because of the advantages CONSISTENTLY 
afforded by the ELECTRUNITE process of manu- 
facture, these tubes are unusually easy to install. 
They slide in readily—roll to tight joints freely 


and quickly—cut installation costs. 


Their smooth, scale-free surface retards ¢corro- 


ELECTRUNITE 


BOILER, CONDENSER AND 
HEAT EXCHANGER TUBES 


sion. Their uniform strength and the rigid tests 
made after every step in the ELECTRUNITE 
process assure positive safety in EVERY tube. 


Companion products made by the same process 
—some 30,000 miles of Republic Line Pipe, 
50,000,000 feet of oil well casing and tubing, 
and more than 1,000,000,000 feet of aircraft and 
mechanical tubing in carbon, alloy and stainless 
steels—also have added indisputable proof of the 
soundness, safety and economy of Republic 


Electric Weld Tubular Products. 


Would you like to know more about ELEC- 
TRUNITE ‘Tubes, how they are tested, where 


and how long they have been installed? Write us. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION + CLEVELAND 8, OHIO 
Berger Mensfecterios Division 
Culvert Division iles Steel Products Division 


Union Drawn Steel Division Truscon Steel Company 
Export Department: Chrysler Building, New York 17, New York 





BUY MORE THAN BEFORE 
IN THE FIFTH WAR LOAN 
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THE ROTOR OF THIS BOILER FEED 
TURBINE IS DOUBLE RIM PROTECTED! 


The 1250 H. P. Turbine shown above employs the Terry Solid Wheel 
Rotor. The wheel is made from a single steel forging and the buckets are 
milled directly in the wheel. 


The buckets are protected by rims at the sides of the wheel. These 
rims would take without damage any rubbing that might occur if the clearance 
became reduced. 


With this construction it is impossible for the blades to foul and frequent - 
inspections of the thrust bearing are not required to obtain safe and de- 
pendable operation. 


The Terry Wheel Turbine is fully described in our Bulletin S-116. 


T-11592 


THE TERRY STEAM = 
TURBINE COMPANY = 


TERRY SQUARE, HARTFORD,CONN. == 
ae => 
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How a film 
0025” thick 


adds years 


of life 
TO BOILERS 











APEXIOR...a technical protective 
coating for mechanical equipment 


An impenetrable barrier against water, 
which will add years of life to new boilers 
and provide added service from old 
boilers ...is available to you in APEX- 
IOR NUMBER 1. Two coats of this high 
temperature water and steam resistant 
paint, measuring .0025” in thickness, 
will resist wear and corrosion over a 
long period of time. And it is renewable 
by applying a single coat when needed, 
possibly once in two to three years. 


Under average conditions, and when 
boiler deposits, if any, can be washed 
down or removed by means of a light 
bristle or wire brush, the coating may 
last for several years. A single make-up 
maintenance coat is generally necessary 
after mechanical cleaning with a sharp 
cutting head. 


Tre DAMPNEY COMPANY 


; 
t 
| oe 
' : 
a Please send free Bulletin ian Gout x. 
of America tS Pach , - hg 
STATIONARY BOILERS. LOCOMOTIVES AND STEAMSHIPS : Company SS ee ee ee 4 
bE ! 


Main Office: 


RECOMMENDED BY ALL U. S. 


HYDE PARK + BOSTON 36, MASS. -+ 


APEXIOR is brush-applied by hand 
or power-coater. It is easily renewed. 


Painting boiler metal with APEXIOR 
is recommended by boiler insurance 
companies. And many manufacturers of 
turbines coat shafts, rotor bodies, and 
frequently interiors of casings with 
APEXIOR before shipping to customers. 


Hundreds of operators have used 
APEXIOR NUMBER 1 for years as an 
economical means of boiler mainte- 
nance. Recently, many more have adopted 
APEXIOR as a guarantee of longer life 
for metal that cannot be replaced. They 
discovered that boilers nearing the end 
of their life, if able to pass inspection 
and a hydrostatic test, could be APEX- 
IORIZED for years of extra service. 








HOW TO GET PEAK PRODUC- 
TION WITH PEAK PROTECTION 
Write today for bulletin 1290 
(Industrial) or 1305 (Marine) 
describing APEXIOR in detail. 


APEXIOR is used by such rep- 
resentative organizations as 
these: 

The Detroit Edison Co. 
Gulf Shipbuilding Corp. 
Curtiss-Wright Corp. 
Louisville Gas & Electric Co. 


American Smelting & 
Refining Co. 

National Biscuit Co. 
Union Carbide & Carbon Corp. 
Socony Vacuum Oil Co. 
Carnation Co. 

Illinois Central R. R. System 





et Peacelime Plus « « x Wartime Must 
AND CANADIAN BOILER INSURANCE COMPANIES 





THE DAMPNEY COMPANY OF AMERICA 
Hyde Park 36, Mass. Ao 


Address... ka 


ea ee ane aa et ee ne ne a a es ae a ee 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P. Q., Havana, Cuba, Honolulu, T. H., 
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Marine Dept., 114 Liberty Street, New York City, N. Y. 
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Branch Offices: ATLANTA + CHICAGO + NEW YORK + DETROIT - PHILADELPHIA 
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The kid’ll be right there when his 
C. O. finally gives the signal... 


There'll be no time to think of 
better things to do with his life. THE 
KID’S IN IT FOR KEEPS—giving all 
he’s got, now! 

We've got to do the same. This is 
the time for us to throw in everything 
we’ve got. 


Back the Mack’ - BUY MORE THAN BEFORE 


COMBUSTION PUBLISHING COMPANY, INC. 


This is an official U. S. Treasury advertisement—prepared under the auspices of Treasury Department and War Advertising Council 


Dont you 





He wont dodge 












This is the time to dig out that 
extra hundred bucks and spend it 
for Invasion Bonds. 


Or make it $200. Or $1000. Or 
$1,000,000 if you can. There’s no 
ceiling on this one! 


The 5th War Loan is the biggest, 


the most vitally important financial 
effort of this whole War! 





odge this! 
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CROSBY PRESSURE RECORDERS are used in power stations, process 


plants, refineries, textile mills—wherever a permanent record of pressure is de- 
sired—wherever accuracy, sensitivity and dependable operation are demanded. 


Furnished in 10" and 12" chart sizes, for recording up to four pressures on same chart. 


STEAM GAGE 
A AND VALVE CO. 
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Next to Split-Duct Manifolds... INNER WELDS GROUND SMOOTH 
qT 












































































































































































































































(2) PARTIALLY GROUND 

























































































No. 6 Reason for 












































































































































































































































(3) FINISHED JOB 


Buell’s High Efficiency, Low Maintenance, Long Life 


¢ THE PROPER FINISHING of the inner surface of all welds in 
Buell (van Tongeren) Cyclones has a direct bearing upon 
first, their operating efficiency, second, their length of life. 


Any projection in a gas stream will affect the efficiency of 
a dust collector. Surface irregularities create undue turbu- 
lence and cause the reentrainment in the gas stream of 
previously separated dust particles. Moreover, if the weld- 
bead is not ground smooth, rapid erosion of the surface 
beyond the bead will take place, due to the formation of a 
local eddy current at this point. And continued erosion will 
shorten the life of the stoutest dust collector. 





ue 


DUST RECOVERY 
SYSTEMS 





DESIGNED TO 
36 


DO A JOB, 





NOT JUST TO MEET A 


‘Smoothly ground inner welds are one more reason for 


Buell’s high efficiency, long life, trouble-free operation, and 
low maintenance cost. Reasons supported by the wide. use 
of Buell Dust Recovery Systems throughout industry. 


Write for a copy of the illustrated book—"'The van Tongeren 
System of Industrial Dust Recovery,” containing facts about 
this patented system, interesting alike to engineer and executive. 


BUELL ENGINEERING COMPANY, INC. 
Suite 5000, 70 Pine St., New York 5, N. Y. 
Sales Representatives in Principal Cities 


HIGH COLLECTION 
_—BFFICIENCY 
LESS FAN BLADE WEAR 
LOW DRAFT Loss 


ti | 


PRODUCE 


GREATER RECOVERY. 
LOW MAINTENANCE 
LOW OPERATING 










LOW POWER - COST 
CONSUMPTION ’ 

HIGH TEMPERATURE algae bet <3 
RESISTANCE NO CLOGGING © 


“UNLIMITED CAPACITY 
NO MOVING PARTS 
FREE DUST FLOW 
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DIAMOND POWER SPECIALTY CORPORATION © Detroit, Michigan 


DIAMOND SPECIALTY LIMITED - WINDSOR, ONTARIO 
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Consider these important heat-saving factors in UNI- 
BESTOS construction and method of application: It is 
available in half-section form up to 30” pipe diameter 
and in quarter sections from 32” to 60”, in thicknesses 
from %” to 5” .. . affords a neat, tight job without 
efficiency-impairing gaps. Standard UNIBESTOS is 
available for service up to 750°; combinations of 
Standard and Super UNIBESTOS in single layer con- 
struction are available for service up to 1200°. These 
temperature limits permit the use of one material 
at maximum efficiency for a wide range of purposes. 


UNION ASBESTOS ~ 


: MEANS PROGRESS IN INSULATION 
> AND RUBBER CO. 7 








N ecnoeiiiintenes FACTORY AND GENERAL OFFICES: 1821 S. 54th Ave., CICERO, ILL. 
UNION ASBESTOS & RUBBER CO. NEW YORK . SAN FRANCISCO ° PATERSON, N. J, 





